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I.  PRODUCTION 

A.     jMUTRITIOII  AJ^ID  FEEDDIG 

1.  R-umen  Bacteriology  of  Gro\7ing  Calves  ARS-DH 

The  development  of  the  microbial  population  in  yoimg  dairy  calves  as 
affected  "by  systems  of  rearing  and  folloiring  rumen  inoculation  has 
"been  determined.    Calves  reared  under  normal  feeding  and  calf  bam 
conditions  but  without  direct  contact  mth  mature  animals  develop  a 
rumen  bacterial  population  typical  of  mature  animals  in  6-9  weeks 
after  birth.    Rumen  inoculation  did  not  hasten  this  development  under 
these  conditions,  of  rearing.    Calves  raised  in  other  qiiarters  under 
strict  isolation,  developed  a  bacterial  population  which  was  not  typical 
of  mature  animals  but  characterized  by  high  anaerobic  counts.  The 
t3?pical  mature  population  developed  rapidly  in  these  calves  after  rumen 
inoculation.    There  appeared  to  be  no  advantage  in  -'^jeight  gains,  general 
appearance,  or  in  total  digestible  nutrients  consuxied  per  pound  of  gain 
in  the  inoculated  calves  as  compared  to  those  in  the  strictly  isolated 
groiip.    The  isolated  calves  with  the  most  abnonnal  flora  made  good 
weight  gains  and  consumed  large  amounts  of  roughage. 

Plans 

Detailed  examination  of  the  types  of  bacteria  found  in  this  experiment 
will  be  made  and  their  significance  in  rumen  fermentation  determined. 

Publications 

The  Development  of  Rumen  Micro -Organisms  in  Inoculated  vs  Isolated  Calves* 
M.  P,  Br^^ant  and  No  la  Small.    ARS  Information  Series  52- 31^  19  5^. 

2.  Characteristics  of  Rumen  Bacteria  ARS-KI 

In  continuation  of  work  to  describe  and  characterize  the  important 
bacteria  of  the  rumen  and  to  determine  their  importance  in  ruminant 
digestion,  attention  has  been  focused  on  Selenomas  ruminatum.  Con- 
siderable variation  exists  in  the  kinds  of  acids  produced  by  certain 
strains  of  this  bacterium.    Some  produce  mainly  lactic  acid  while 
propionic  and  acetic  acids  were  the  predominant  acids  produced  by  others. 
Acids  produced  hy  other  strains  lay  between  these  two  extremes.  Most 
strains  produced  small  amounts  of  butyric,  formic  and  succinic  acids. 
These  ■  stiidies  contribute  to  the  laiowledge  of  bacterial  factors  respon- 
sible for  the  production  of  nutritionally  important  fatty  acids  in  the 
rvimen. 

Plans 


This  work  "vzilD.  be  continued  and  should  be  expanded. 


Factors  Affecting  Cellulose  Digestion  in  the  Artificial  Rumien  AES-DH 

In  studies  iTith  the  artificial  rumen  (coopo  Mich,  Agr,  Expt,  Sta, )  to 
determine  conditions  that  are  favorable  to  cellulose  digestion  hy  rumen 
microorganisms it  was  found  that  sorbitol  increased  the  total  diges- 
tion of  cellulose  from  Solka-Floc.    Cellobiose,,  xylose  and  xylan  tended 
to  reduce  cellulose  digestion.    These  carbohydrates  were  without  effect 
when  used  on  a  substrate  containing  alfalfa  leaf  meal  as  a  source  of 
celliilose.    Yeast  and  pancreatic  extracts  showed  some  stimulation  of 
cellulose  digestion  in  the  presence  of  urea  and  glucose.  Inocula 
from  the  rumen  of  a  steer  fed  higli  levels  of  cobalt  were  u»3d  to  test 
the  effect  of  cobalt  toxicity  on  cellulose  digestion.    Cellulose  di- 
gestion was  depressed  in  timothy  hay  and  cotton  linters  at  the  higher 
levels  of  cobalt  feeding  and  this  effect  was  accentuated  when  urea  was 
absent  from  the  medi\.mi.    Alfalfa  leaf  meal  cellulose  digestion  was  not 
affected  by  cobalt  in  the  presence  of  urea  but  was  depressed  in  the 
absence  of  urea,    Fom"  cellulose  digesting  cultures  have  been  isolated 
from  the  rumen  of  a  com  on  all  alfalfa  hay  ration  and  grown  on  m.edia 
free  of  rumen  fluid. 

Plans 

To  be  continued  in  an  effort  to  segregate  factors  affecting  digestion 
of  cellulose  and  utilization  of  feeds  through  microbial  activity  in 
the  rumen. 

Publications 

The  Rates  of  Cellulose  Digestion  In  Vitro  Using  Different  Sources  of 
Cellulose.    R.  L,  Salisbury,  C.  K.  Smith  and  C.  F.  Hufftnan.    J.  Dairy 
Sci.  38:  S08,  1955  (Abstract). 

Synthetic  Diets  for  Calves  and  Their  Requirement  for  Vitamin  B12 

and  B6  ARS-DH 

Continued  work  on  synthetic  diets  has  resulted  in  a  diet  that  allows 
calves  to  grow  at  a  nearly  normal  rate  up  to  10  to  12  months  of  age. 
Two  calves  have  been  reared  to  20  months  of  age  on  this  diet  although 
gro\7th  was  distinctly  below  normal  after  10  months  of  age.    Removal  of 
vitamin  B12  from  this  ration  reduced  the  rate  of  groirth.    Some  B12  "^^as 
synthesized  by  the  calf  under  these  conditions  but  not  enough  to  main- 
tain growth.    Gro^ith  rate  was  improved  when  B12  was  added  back  to  the 
ration  but  the  optimal  amount  necessary  to  restore  nonml  growth  has 
not  been  determined.    Similarly,  groiTth  is  markedly  reduced,  when 
vitamin  B6  is  reduced  in  this  synthetic  diet  and  calves  have  died  a,t 
23  to  150  days  of  age.    Results  indicate  that  calves  require  a  dietary 
source  of  vitamin  B5  in  the  diet.    Analysis  of  B^  levels  in  the  blood 
of  calves  on  other  rations  revealed  marked  variations. 

Plans 

Continue  development  of  an  improved  synthetic  ration  and  investigation 
of  B-vitamin  and  mineral  requirements  of  calves. 


5. 
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Nutritive  Value  of  "Inedible  Fats"  for  the  Young  Pair;;/"  Calf 


ARS-DH 


The  possible  use  of  surplus  animal  fats  in  ration  for  young  dairy 
calves  has  been  examined.    Stabilized  tallow  wa,s  incorporated  in  a 
calf  starter  meal  at  rates  of  0^  2,5^  5*0  and  lO^o,    The  meal  was  fed 
iTith  limited  millv  and  alfalfa  pellets  to  92  days  of  age.    Calves  fed 
starters  containing  talloir  consumed  more  nutrients  which  resulted  in 
5-o7o  greater  gro^.rth.    They  required  less  dr5^  matter  per  pound  of  gain 
but  total  digestible  nutrients  utilization  was  net  affected.  Diges- 
tibility and  m-ineral  balance  studies  indicated  a  decrease  in  the 
digestibility  of  dry  matter,  organic  matter,  cinide  protein  and  nitro- 
gen free  extract  and  an  increase  in  the  digestibility  of  ether  extract 
in  the  rations  containing  tallow.    Fecal  calcium  increased  vhen  tallow 
was  contained  in  the  ration.    Carotene  and  tocopherol  utilization 
were  unaffected  by  the  inclusion  of  tallow  in  the  ration.  Results 
indicate  that  stabilized    tallow  in  amounts  up  to  lO^S  can  be  used' 
satisfactorily  in  the  ration  of  the  young  calf.    The  extent  to  -i/hich 
it  may  be  used  would  appear  to  depend  on  its  cost  in  relation  to  that 
of  carbohydrate  and  protein  concentrates  supplying  eq^ual  energ;^^.  .  (iJork 
was  done  under  contract  with  the  University  of  Connecticut. )    'Jork  is 
completed, 

6,    Magnesium  Deficiency  or  Imbalance  in  Calves  ATIS-DH 

Calves  on  whole  milk  rations  develop  magnesium  and  vitamin  E  defi-; 
ciencies*    It  has  been  shoizn  that  vitamin  E  deficiency  sometimes 
occurs  in  young  calves  under  farm  conditions,    •7ork  during  this  year 
has  shoim  the  tocopherol  (vitamin  E)  supplementation  of  whole  milk 
rations  did  not  alter  plasma  magnesium  values  of  calves  nor  did  it 
decrease  the  incidence  of  uremia,  con'v-Lilsions  or  ultimate  death  of 
these  animals »    In  one  experiment  the  incidence  of  heart  calcification, 
a  s^Tjptom  usually  associated  with  magnesium  deficiency,  appeared  to  " 
be  reduced  b^^  tocopherol  supplementation.    Preliminary  ob.oejvations 
indicate  that  the  utilization  of  magnesium  in  alfalfa  hay  or  alfalfa 
ash  vas  less  than  utilization  of  m.agnesivim  from  a  grain  mixture «  Ex- 
periments are  in  progress  to  obtain  definite  information  on  this  sub- 
ject.   Calves  fed  a  whole  milk  ration  plus  trace  minerals,  vitamin  D 
and  ample  magnesiim  and  tocopherol  fail  to  live  to  extended  periods'. 
Calves  fed  this  ration  plus  sufficient  alfalfa  hay  live  to  an  advanced 
age. 

Plans 

Continue  studies  on  magnesium  and  tocopherol  requirem.ents  of  calves 
and  their  possible  interrelation  and  on  factors  responsible  for 
failure  of  calves  to  survive  on  whole  mill:  rations. 

Publications 

Plasma  Tocopherol  Levels  of  Dair;^-  Animals  Receiving  Different  Diets. 
J.  V7.  Thomas  and  M.  Ikamoto.    J.  Dair;>'  Sci.,  33:  620,  1955  (Abstract). 
ARS  Information  Series  52-12,  1955. 


7.    Feeding  Stilbestrol  to  Milliins  Govs         .  AES-DH 


In  spite  of  the  fact  that  previous  attempts  to  incres.se  mill^  pro- 
duction with  stilbestrol  had  failed  -when  larger  quantities  of  stil- 
hestrol  than  have  "been  used  \j±th  beef  cattle  were  fed^  a  trial  using 
the  same  dosage  as  has  been  used  for  beef  cattle  was  run  with  dairy 
cows.    Stilbestrol  was  fed  at  the  rate  of  10  mg.  per  day  to  6  lactating 
cows  for  a  3o  day  period.    Four  of  these  cows  were  at  mid- lactation 
at  the  start  of  the  trial  and  two  were  near  the  end  of  lactation. 
Three  of  the  cows  were  fed  a  ration  of  alfalfa  hay  and  corn  silage 
and  3  '^^ere  fed  grass -legume  silage.    All  cows  were  fed  a  protein  con- 
centrate according  to  milk  production. 

No  detectable  effect  on  millc  production  as  a  result  of  feeding  stil- 
bestrol was  observed.    The  normal  decline  in  milk  production  proceeded 
\7ithout    change.    There  was  like\n.se  no  change  in  lactation  when  stil- 
bestrol feeding  was  discontinued*    The  effect  of  feeding  stilbestrol 
on  the  dj.gestibility  of  the  alfalfa  hay-corn  silage  ration  was  deter- 
mined.   There  was  a  tendency  for  digestibility  of  the  dry  matter  of 
the  ration  to  be  improved  but  the  difference  was  not  statistically 
significant* 

Thus,  in  spite  of  the  marked  effects  produced  in  beef  cattle  by  feed- 
ing stilbestrol  at  the  rate  of  10  mgo  per  day,  this  procedure  has 
little  or  no  application  for  increasing  mills  production  of  dairy  cows. 

Plans 

An  experiment  to  stubstantiate  this  finding  is  in  progress. 

^»     FORAGE,  PASTUEE  AND  SILAGE 

1,'    Alfalfa  Silage  vs  Alfalfa  Hay  as  Feeds  for  Growing  Dairy  Heifers  ARS-DH 

The  maximum  use  of  legume  or  legume-grass  silages  in  rearing  dairy 
herd  replacements  is  an  important  practical  and  economic  consideration 
under  contitions  of  intensive  grassland  farming.    Alfalfa  silage  is 
inadequate  as  a  rep3.acement  for  alfalfa  hay  in  the  limited  milk  and 
grain  rations  which  have  been  used  for  rearing  dairy  heifers «  A 
trial  has  been  completed  with  seven  groups  of  heifers  to  determine 
the  amounts  of  hay  or  grain  needed  to  balance  the  alfalfa  silage 
ration  in  such  a  vay  that  normal  growth  would  be  obtained.    The  addi- 
tion of  hay  or  grain  to  the  basic  ration  improved  groirth  rates  although 
completely  satisfactory  growth  was  not  obtained  with  the  amovints  fed. 
It  is  apparent  that  alfalfa  silage  is  not  a  satisfactory  feed  for 
growing  dairy  heifers  as  the  only  rougliage  and  that  hay  should  also 
be  provided  as  a  part  of  the  roughage  ration.    The  optimal  ratio  of 
hay  to  silage  has  not  been  determined.    It  may  be  possible  to  sub- 
stitute concentrates  for  hay  when  silage  is  the  only  forage  available. 
The  amoujits  of  concentrate  necessary  have  not  been  determined.  This 
type  of  modification  of  the  ration  would  be  more  costly.    Low  feed 
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intake  has  been  a  characteristic  in  all  groups  ^jhere  silage  was  a 
part  or  a3J.  of  the  rou^age  ration. 

Plans 

Further  work  to  detemine  the  optimal  amounts  of  hay  and  grain  re- 
quired for  use  irLth  alfalfa  silage  in  order  to  obtain  nomal  gro'\rth 
of  dair^^  heifers and  to  determine  the  constituents  in  alfalfa  silage 
T^hich  appear  to  be  responsible  for  limiting  the  appetite  of  heifers 
for  legume  silage « 

Publications 

Comparison  of  Alfalfa  Hay  and  Alfalfa  Silage  as  a  Roughage  for  GroiTing 

Dairy  Keifers^    Jo  F.  S3dies_,  H,  To  Converse  and  L»  A,  Moore c 

J.  Dair^^  Sci,;,  33:  12^-1-6,  I955.    ARS  Information  Series  52-3^  I955. 

2e    Factors  Controlling  Quality  in  Silage  ARS-DH 

Several  hundred  silages  were  prepared  (coop,  Wisconsin  Agr.  E:q?t.  Sta. ) 
in  1  quart  jars  in  an  attempt  to  determine  the  correlation  between 
certain  factors  and  silage  quality.    Alfalfa,  brome  grass,  and  a  50-50 
mixture  of  alfalfa  and  brome  grass  were  the  species  used.    Low  organo- 
leptic scores  were  closely  associated  \n.th  a  pH  of  5  or  above  and  the 
presence  of  butyric  acid.    No  relationship  between  stage  of  growth 
and  quality  in  alfalfa  silage  was  noted  but  succu.lent  groirth  of  brome 
grass  and  the  mixture  was  associated  with  poor  qualixy.  Storage 
temperatures  at  30°  and  3T°C  irere  associated  \rLth  poor  quality  silage 
from  both  species  and  the  mixture o    Storage  at  \Tas  most  consist- 

ently associated  with  good  quality o 

1?lie  addition  of  mineral  acids  (AIV  process)  molasses,  corn  m.eal  and 
whey  were  all  effective  in  lowering  pH.     I\^-lage  and  sodiui-i  metabisulfate 
\7eTe  similarly  effective  "^d-th  the  brome  grass  and  mixe'd  silages  but 
not  with  alfalfa  silage. 

An  attempt  to  definitely  associate  an  increase  in  numbers  of  any 
specific  group  of  organisms  (including  anaerobic  sporeformers)  with 
the  secondary  .loss  of  quality  was  unsuccessful. 

Plans 

To  investigate  the  effect  on  quality  of  variations  in  the  carbon  - 
nitrogen  ratio  of  the  initially  ensiled  material. 

Publications 

The  Characteristics  of  Lactate-Fermenting  Spore-Forming  Anaerobes 

from.  Silage.    II.  ?,  Bryant  and  L.  A,  Burkey,    J,  Bacteriol.  195^» 


Ensiling  and  Preservation  of  HiGli  Moisture  Silages  AR3 

DH  &  AE 

The  effect  of  adding  I<ylage_,  com  meal_^  sodium  meta-^'oi sulfite  or 
"beet  pulp  to  high  moisture  first  cutting  orchard  grass  silage  silos 
iras  compared  to  tiro  similar  silages  made  irithout  any  treatment.  The 
proximate  analysis  of  the  silages  to  which  grain  had  been  added  was 
considerably  different  with  respect  to  fiber  and  N.F«E,  when  compared 
to  the  untreated  silage.    The  bisulfite  treated  silage  had  a  higher 
pH^  carotene  and  sugar  value iras  less  palatable  and  somewhat  less 
efficient  in  preservation  of  nutrients.    The  addition  of  grain^  par- 
ticularly corn  meal;  produced  the  most  palatable  silage.    No  advantage 
i/as  observed  from  the  use  of  an  additive  material  excepting  corn  meal,, 

Treatment  of  high  moisture  first  cutting  grass-clover  silage  irLth 
com  meal  and  \n.th  Kylage  was  compared  to  an  untreated  checli  silage, 
■irnen  conTjpared  to  untreated  si3-age,  com  meal  treatment  resulted  in  a 
higher  percentage  of  total  dry  matter  recovery  as  well  as  927^  of  re- 
covery of  the  corn  meal.     Silage  palatability  was  improved  and  equal 
milk  production  was  obtained  with  a  much  lower  rate  of  grain  supple- 
mentation.   The  K^'-lage  treated  silage  differed  ver;>'  little  from  the 
untreated.    Both  showed  typically  low  dry  matter  recovery  rates^  but 
values  for  palatability  and  chemical  quality  were  higher  than  is 
usual  in  high  moisture  silage.    A  comparison  between  untreated  and 
I(^''lage  treated  silage  made  in  1953  showed  considerable  advantage  for 
the.  treatment.    These  seemingly  contradictory  results  are  e:qolained 
by  the  marked  difference  in  quality  of  the  luitreated' silages.  Quality 
•level  of  the  check  material  being  a  decisive  factor  in  establishing 
the  net  effectiveness  of  a  silage  treatment. 

Chemical  results  on  the  higli  moisturie  orchard  grass  and  clover  silages 
show  little  if  any  improvement  in  chemical  qua.lity  of  the  use  of  cer- 
tain additives.    The  additives  used  were  Kylage^  sodium  meta-bi sulfite^ 
corn  meal^  and  beet  pulp*    The  check  silo  appeared  to  be  of  such  high 
quality  that  an  additive  could  not  improve  it. 

A  coniparison  of  chopped  and  unchopped  second  cutting  grass-clover 
mixture  stored  in  tira  bunker  siloS;,  showed  the  chopped  silage  to  be 
of  higher  chemical  quality^  more  palatable^  of  higher  feeding  value, 
and  more  convenient  as  regards  storing  and  removing  the  material. 
Storage  dry  matter  losses  of  about  30/^  raarked  both  silages.    The  pH 
of  the  chopped  silage  was  lower.    The  carotene  preservation  in  the 
silos  appeared  to  be  good  in  both  cases.  .The  butyric  acid  content 
was  loi/er  and  the  lactic  acid  content  higher  in  the  chopped  silage. 

Plans 

Investigations  of  the  relative  merits  of  various  preservatives  for 
high  moisure  silage  stored  in  tow-er  silos  and  of  chopped  and  unchopped 
silage  stored  in  bunlcer  silos  will  be  continvied.    A  study  of  the 
bacteriological  and  biochemical  characteristics  of  different  t^^pes 
of  silage  fermentations  will  be  made. 
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Pu'olications 

A  Comparison  of  Chopped  and  Unchopeed  Silages  Stored  in  Bunlier 
Silos.    C.  H.  Gordon,  K,  il,  Irvin,  H.  G.  '.Jiseman,  C,  G,  Helin, 
R.  J.  McCaliiiont  and  L.        CamplDell,    ARS  Infomation  Series  52-19^ 
1955. 

k.    Fertilizer  Application  and  Digestibility  of  Orchard  Grass  ARS-DH 

In  stLtdies  of  factors  affecting  digestibility  of  pasture  forages, 
three  trials  irere  run  in  uhich  the  digestibility  of  fertilized  and 
unfertilized  orchard  grass  was  compared.     In  one  trial  the  digesti- 
bility of  the  orchard  grass  was  imiD roved  by  fertilization  to  the 
extent  of  about  7y^  and  in  another  by  about  l^L    In  the  third  trial, 
digestibility  izas  actually  decreased  by  nearly  h^o  irith  fertilization. 
During  the  latter  trial,  a  severe  period  of  drought  occurred  and  this 
appeared  to  cause  a  hastening  of  maturity  in  the  fertilized  crop» 
Results  indica-te  that  fertilization  vlll  generally  increase  digestible 
nutrient  yield  in  orchard  gi'ass.    Eovever,  in  dry  years  the  opposite 
effect  may  be  produced. 

Plans 

To  study  factors  such  as  fertilizer  application  and  stage  of  maturity 
on  yield  of  digestible  nutrients  of  forages, 

5o    Pasture  Management  and  Utilization  Systems  \7ith  Grazing  Cows  '-'  ARS-DH  2i 

FC 

Comparisons  of  the  TDN  and  dr^^  matter  production  of  orchard  grass- 
ladino  clover  pasture  managed  as  rotational  grazing,  daily  rationed 
grazing  and  soiling,  were  continued,    A  constant  stocliing  rate  (l  cow 
per  acre)  was  combined  ^Jith  mechanical  harvesting  of  excess  forage 
as  needed,  as  the  method  of  evaluating  forage  production.    T\jo  pounds 
of  grain  per  day  was  fed  to  all  animals.    Nitrogen  fertilizer  as 
ammonium  nitrate,  not  initially  planned,  was  found  necessary  because 
of  the  lacii  of  legL^mes  in  the  niictureo     Ladino  clover  was  band  seeded 
in  the  sod  in  early  October,  in  an  attempt  to  correct  this  condition. 

The  greatest  total  TDN  production  for  the  season  was  obtained  from,  the 
rationed  grazing  management,  rotational  grazing  produced  sligiitly 
less  and  soiling  the  least.,    Strip  sampling  the  plots  previoiis  to 
grazing  or  harvesting,  and  d^ry  matter  measurements  of  forage  harvested 
\Tere  conipared  to  estimating  TDN  from  animal  requi-rements  as  a  means  of 
measuring  pasture  production.    Large  differences  between  methods  were 
noted.    These  differences  indicated  that  the  results  from  replicate 
plots  would  be  more  nearly  alike  if  all  plots  within  a  treatment 
were  grazed  to  the  same  extent.    The  minimum  size  of  significant  dif- 
ferences in  yield  bet-ireen  treatments  can  be  reduced  by  attaining  greater 
similarity  of  resi-ilts  among  the  plots  within  each  treatment. 


-8-  i 

vThile  grazing  and  harvesting  of  the  e:cperimental  plots  was  inter- 
mittent depending  upon  the  forage  growth  available^  animal  management 
\ms  held  essentially  continuous  by  the  use  of  non^eijcperimental  areas. 
Total  seasonal  milli  production  of  animals  handled  londer  the  soiling 
system  was  greatest,,  followed  by  the  rotational  grazing  group.  The 
rationed  grazing  group  produced  the  least  millio    These  differences 
in  production,  although  sizeable^  were  statistica3JLy  non-significant. 

The  results  indicate  that  in  the  case  of  re3.atively  low  growing  pas- 
ture species  such  as  wei'e  used^  somewhat  greater  mill:  production  per 
cow  m.ay  be  attained  by  the  soiling  management,  but  at  the  e:jcpense  of 
less  productivity  per  acre,  Mechanj.cal  harvesting  may  be  wasteful 
or  the  animals  on  green  feeding  may  enjoy  luxury  consumption  of  har- 
vested forage o 

Plans 


Comparison  of  these  management  systems  will  be  continued,  E:)cpand 
research  on  this  and  other  pasture  management  systems o 

Publications 

Permanent  Pasture  Compared  to  a  5-Year  Crop  and  Pasture  Rotation  for 
Dairy  Cattle  Feed.    J.  B.  Shepherd,  R,  Ec  Ely,  C,  E,  Gordon,  Co  G.,  Melin, 
R.  Eo  \7agner  and  M.  A,  Kein.    USDA  Tech.  Bui.  lll+^i-,  1956« 

6.    Comparative  Value  of  Locally  Gro\7n  Hays  in  North  Carolina  ARS-DH 

Comparisons  of  the  relative  feed  va3.ue  of  locally  gro\m  hays  are  in 
progress  at  the  U.  S.  Dairy  Field  Station,  Uillard,  North  Carolina 
(coop,  N,  Cr  Agr.  E>rpt»  Sta.).    Trials  were  conducted  to  determine 
the  relation  of  chopped  hay  and  long  hay  to  hay  consumption  and  growth 
of  young  dairy  calves,  ajid  to  compare  the  relative  feed  value  of  oat 
hay  and  soybean  hay.    The  summary  of  these  investigations  is  being 
compiledo . 

Plans 


Trials  of  the  sariie  design  have  been  initiated  to  study  the  relative 
feed  values  of  oat  hay  and  Coastal  Bermuda  Grass  hay. 

7.    Influence  of  the  Amount  of  Grain  Fed  on  the  Consumption  of  Hay 

and  Pasture  ARS-DK 

Studies  of  the  effect  on  milk  production  and  nutrient"  consumption" 
from  hay  and  pasture  when  grain  is  fed  as  a  supplement  at  various  . 
rates  are  in  progress  at  the  Uo S.  Field  Station^  Huntley,  Montana 
(coop.,  Mont.  Agrc  E:^t.  Sta.),    The  results  of  these  trials  are  now- 
being  analyzed. 

Plans  - .         ,  . 


The  trials  are  being  repeated. 
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8.  Carr^ang  Capacity  of  Pastures  ABS~DH 

I'his  stud-y  vas  initiated  at  IJillard^      Cc   (coop.  NoC.  Agr.  Expt*  Sta, ) 
to  determine  the  carrying  capacity  of  permanent  pastures  and  annual 
pastures  in  terms  of  nutrients  produced.    In  summer  grazing  trials,, 
a  comparison  was  made  of  Starr  Millet,  Pearl  Mi.llet,  and  Sweet  Sudan 
Grass,    From  the  results  it  appeared  that  either  of  the  Millets  i7as 
superior  to  the  S^/eet  Sudano    On  a  per-day  "basis  the  Pearl  Millet 
appeared  to  he  a  little  better  than  the  Starr  Mil.let  but  the  Starr 
Millet  carried  for  c6  days  while  50  days  of  grazing  were  furnished 
.  by  the  Pearl  Millet, 

Plans 

This  study  will  be  continued, 

9.  Starr  Millet  a  Valua.ble  Annual  Forage  Crop  ARS-FC 

Many  favorable  reports  were  received  on  the  performance  of  Starr 
Millet,  an  ii-ap roved  strain  of  Pearl  Millet,  developed  at  Tifton,  Ga, 
SuiTmer  drought  has  caused  an  increased  interest  in  finding  a  desir- 
able annual  forage  crop  to  supplement  permanent  or  rotation  pastures. 
Starr  Millet  has  been  giving  good  results.    Arizona  reported  that 
Starr  Millet  produced  silage  superior  to  the  commonly  used  hegari 
sorglium,  while  North-'Carolina  reported  that  Starr  Millet  was  definitely 
superior  to  common  Pearl  Millet  in  milli  production  under  grazing.  Re- 
search conducted  at  Experiment,  Ga,,  indicated  that  this  strain  of 
Pearl  Millet  carries  a  milk  stimulating  factor,  and  that  it  appears 
to  be  superior  to  other  sujnmer  growing  grasses  for  milk  production, 

10 «    Forage  Production  for  Dair^^  Cows  ARS-DH 

This  research  has  been  carried  out  at  the  U.  S,  Field  Station,  Lewis- 
burg,  Tenn»  (Coop,  Tenno  Agr,  E^cpt.  Sta, )  to  determine  suitable  pasture 
mixtures  and  management  practices  for  grazing.    An  alfalfa-orchard 
grass  mixture  grazed  rotationally  thoroughout  the  grazing  season  pro- 
duced satisfactory  yields  over  a  five-year  periodo    However,  this  same 
mixture  produced  kl  percent  more  feed  nutrients  per  acre  when  rotational 
grazing  folloiTed  removal  of  one  cutting  for  hay  or  silage  early  in  the 
season. 

The  results  from  the  use  of  supplemental  irrigation  of  pasture  sho^/ed 
that  the  distribution  of  grazing  and  the  yields  of  orchard  grass- 
ladino  clover  pastures  were  profitably  improved  by  irrigation  over  a 
four-year  period. 

Plans 

These  studies  are  completed  and  publications  are  being  prepared. 
Additional  phases  of  pasture  management  research  are  plarjied. 
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lle    Value  of  Forages  and  Pasture  in  the  Northern  Great  Plains  Area  ARS-DH 


The  purpose  of  these  studies  was  to  determine  yields  and  feeding 
value  of  various  forages  and  pastures  for  miUx  production.  They 
vere  conducted  at  the  Uo  So  Field  Station^  Mandan,      D„    First  crop 
alfalfa-orchard  grass  was  put  into  a  stack  silo  and  fed  as  a  supple- 
ment to  the  native  grass  pastures  during  the  sumero    The  group 
getting  the  silage  as  a  supplement  showed  a  slightly  greater  decline 
in  mill^  produccicn.  and  a  slightly  greater  increase  in  body  weight  than 
the  non- supplemented  group.    Crested  wheat  grass  pasture  was  grazed 
once  during  the  spring  to  obtain  additional  information  on  the  change 
occurring  ^zhen  cows  are  first  tuxned  on  pasture »    The  average  loss  in 
body  weiglit  for  eight  coi^s  was  only  5  pounds  per  head  for  the  first 
three  days  after  going  on  pasture.    This  was  much  sma3.1er  than, the 
drop  in  weight  the  previous  year.    The  cows  had  been  running  in  a  dry 
let  for  about  two  weeks  previous  to  going  on  pasture,  whereas  the 
year  before  they  were  turned  directly  from  the  bam  to  pasture. 

Plans 

•  Studies  have  been  discontinued  due  to  the  closing  of  the  Mandan 
Station, 

12.  Efficiency  of  Feed  Utilization  in  Dairy  Cattle  •  ARS-DH 

This  project  was  established  to  determine  the  relative  efficiency 
with  which  dairy  heifers  can  utilize  alfalfa  hay  for  gro'irth  and 
development.     It  is  being  conducted  coopemtively  at  the  U.S.  Field 
Station,  Huntley^  Mont.,  and  at  the  Montana  Agr.  E::pt.  Sta.  The 
summary  of  results  showed  a  A-n.de  variation  in  tbe  consumption  of  hay 
by  individual  heifers.    Uhen.' the  efficiencies  of  the  individual  heifers 
were  compared, the  individual  requirement  ;to  produce  a  pound  of  gain 
varied  considerably  and  was  not  closely  associated  with  the  age  or 
weight  at  the  time  of  starting  the  feeding  trial. 

Plans 

These  studies  are  being  continued.    In  addition  limited  studies  are 
being  initiated  at  Beltsville  to  include  efficiency  data  on  lactating 
cows. 

13.  Pasture  Evaluation  and  Ma^nagement  Practices  ARS-FC 

•  Cooperative  studies  will  be  started  on  pasture  species  and  mixture 
evaluation  involving  management  studies  in  the  eastern  humid  region 
(coop.  State  Agr.  Eirpt«  Stas.  and  DH)  . 

The  objectives  of  this  work  are  to  measure  the  consumptive  intaJce  and 
output  of  different  pasture  plants  alone  and  in  mixtures  under  grazing 
conditions  iTith  different  classes  of  livestock;  the  grazing  and  manage- 
ment practice  most  effective  to  maintain  desirable  plant  species* 
balance  and  season  long  production^  the  most  efficient  and  productive 
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tyr^es  of  pasture  for  various  farm  systems  and  rotations;  evaluate 
various  mixtures  under  irrigation  and  its  effect  on  stand  and  pro- 
duction; and  the  effect  of  this  managei?ient  for  grazing  practices 
on  the  chemical  composition  for  nutritive  value  of  the  forage. 

Irrigated  Pasti-ire  Mixtures  for  the  Northern  Great  Plain^  AES-FC 

With  expanded  land  areas  being  hrouglit  under  irrigation  in  tlie  North- 
ern Great  Plains^  there  is  an  increased  demand  for  infomation  on 
production  and  persistence  pasture  mixtures  that    may  he  used  in  this 
more  intensive  type  of  agriculture. 

The  vigor^  hardiness,  and  persistence  of  smooth  bromegrass  and  alfalfa 
make  them  basic  components  of  pasture  mixtures.      Orchardgrass  is 
subject  to  varying  degrees  of  \7inter  injury.    The  earl^^  variet^^  Avon.,- 
however,  appears  most  cold  resistant.    From  four  har\^ests_,  reed  "canary- 
grass  yielded  20  percent  more  than  smooth  brome«    Further  study  is 
necessary  to  correctly  evaluate  reed  canary  for  irrigated  pastures. 
In  studies  comparing  si^c  adapted  alfalfa  varieties  at  Upham,  N,  D«  no 
significant  differences  in  yield  i^ere  obtained.    Pasture  mixtures  that 
contained  alfalfa  were  most  productive  and  those  vith  birdsfoot  trefoil 
least  productive. 

Plans 

Work  is  being  continued  and  expanded. 

More  Productive  Irrigated  Pasture  Mixtures  for  Dairy  Cattle  ARS-FC 

A  study  comparing  a  large  number  of  different  pasture  mixtures  under 
irrigation  over  a  five  year  period  (coop.  Utah  Agr.  Expt.  Sta^ )  was 
completed. 

The  best  pasture  mixture  yielded  ^6  percent  more  than  the  one  commorily 
used  for  dairy  pastures  in  the  Intermountain  Region.    This  new  mixture 
consists  of  Ranger  alfalfa^  ladino  clover,  orchardgrass,,  southern  type 
smooth  bromegrass^  and  reed  canary,  as  the  long  lived  coniponents;  with 
red  clover  and  tall-oat  grass  as  the  short  lived  components.  The 
pasture  yields  increased  as  the  number  of  productive  species  in  the 
mixtujre  increased.    The  results  of  this  work  do  not  support  a  rather 
world  wide  movement  toward  simple  mixtures.    Farmers  who  have  fertile 
soil  and  adequate  irrigation  water  and  who  will  manage  intelligently 
are  advised  to  seed  their  pastures  in  early  spring,  with  a  companion 
crop  of  barley,  the  barley  to  be  removed  as  a  grain  crop  which  will 
offset  a  goodly  portion  of  the  pasture  seeding  and  establishment  costs. 

A  mixture  of  red  clover  and  tall-oat  grass  are  recommended  as  a  one 
year  pasture  crop.    This  mixture  should  be  seeded  with  a  companion 
crop  of  bai-ley,  which  is  taken  for  grain.    The  mixture  can  be  grazed 
the  following  year  and  any  aftermath  turned  under  for  succeeding  crops. 

This  work  has  been  completed  and  results  published. 


Publications 

Grass -Legume  Mixtures'  for  Irrigated  Pastures  for  Dairy  CoiJs.  George 

Q.  Baten".-?.]!  and  Wesley  Keller.    Utah  Agr,  E.:jrpt.  Sta,  Bia,  382,  March 
1956, 

16,  Control  of  Wild  Garlic  and  IJild  Onion  ARS-FC 


Research  on  the  control  of  wild  garlic  and  wild  onion  is  being  con- 
ducted  in  Mississippi^,  Missouri^  New  Jersey and  Indiana.    In  Missouri_, 
repeated  treatments  of  h  pounds  of  2;,3^'^-TBA  per  acre  resulted  in 
almost  perfect  control  of  \d.ld  garlic  when  applications  were  made 
about  December  1  and  in  late  March '  Eight  pounds  of  ATA  per  acre 
gave  almost  equal  results,  and  both  2 , 3, 6-TBA  and  ATA  were  consider- 
ably superior  to  2  pounds  of  2,^~D.    legumes  would  be  injured  by  these 
treatments.    In  New  Jersey,  considerable  emphasis  has  been  devoted  to 
extension  demonstrations  on  the  control  of  wild  onion  \7ith  2,^"D» 
17ild  onion  is  a  major  weed  prob3.em  in  this  area  and  2,U-D  is  the  most 
satisfactory  chemical  presently  available  although  it  will  not  com~ 
pletely  eliminate  the  weed  in  a  single  treatment. 

Plans 

IJorl;  under  way  \d.ll  be  continued  and  iTill  be  expanded  in  Missouri, 
Mississippi,  and  Indiana, 

17 «    IJeed  Control  in  Establishing  Stands  of  Forage  Crops  ARS-FC 

Herbicides  that  promise  to  give  grass  and  broadleaf  weed  control  in 
seedling  establishment  of  forage  species  are  now  available  for  experi- 
mental use.    They  offer  surer  seedings  and  quicker  establishments  and 
they  allow  for  establishment  without  companion  grain  crops  which  in 
many  instances  are  not  desired. 

Dalapon  has  been  used  in  seedling  stands  of  birdsfoot  trefoil  and. 
alfalfa  for  weed  grass  control  irLth  only  minor  injury  to  these  legumes 
in  Missouri,  Nebraska,  and  Indiana.     In  Missouri,  when  combined  with 
supplemental  mo\n.ng  for  broadleaf  weed  control,  the  stand  of  birdsfoot 
trefoil  was'  seven  times  tLat  of  the  mowed  checkc    The  true  c love rd  and 
lespedeza  are  injured  by  dalapon.    k{2^h-TB)  has  shoxm  much  promise  for 
control  of  many  broadleaf  weeds  in  the  clovers,  and  alfalfa  \7ith  only 
minor  injury  to  these  legumes.    Birdsfoot ^ trefoil-  also  shows  consider- 
able tolerance  to  Ji(2,^-DB)<,    These  two  herbicides  when  used  in  com- 
binations- show  promise  for  ireed  control  in  alfalfa  and  birdsfoot 
trefoil  seedling  stands  but  have  doubtful  value  for  the  clovers  and 
lespedeza  because  of  the  injury  to  these  latter  species  by  dalapon. 

In  New  Jersey,  studies  on  the  use  of  chemicals  in  pasture  ..  renovation 
have  demonstrated  their  importance  in  eliminating  existing  unpro- 
ductive weedy  species.    Herbicides  which  have  been  most  promising 
include  dalapon  and  ATA.    ATA  has  been  more  satisfactorily  used  alone 


-13- 


than  lias  dalapon  for  the  control  of  "broadleaf  as  well  as  grass  i7eeds„ 
In  Missouri^  h,  8,  and  12  pounds  per  acre  of  dalapon  applied  early 
in  the  spring  have  resulted  in  a  high  control  of  "bluegrass  and  other 
grasses^  and  good  stands  of  birdsfoot  trefoil  were  obtained  when 
drilled  directly  in  the  sod  2  to  3  veeks  after  treatment «  Sixteen 
and  2k  pounds  per  acre  of  TCA  in  the  sanie  e:^cperiment  resulted  in 
enough  grass  suppression  to  allow  good  establisliment  of  birdsfoot 
trefoil  but  bluegrass  recovered  sufficiently  in  these  plots  to  give 
a  desirable  mixture  of  bluegrass  and  birdsfoot  trefoil  one  year  after 
treatment. 

Plans 

Increase  the  work  on  control  of  weeds  in  establishment  of  new  pastures 
and  renovation  of  old  pastures  in  New  York^  Indiana^  and  Mississippi, 

Publications 

Promising  Chemicals  for  Seedbed  Preparation.    A.  H,  Kates ^  M,  A. 
Sprague^  and       J.  AJ-drich.    Bomtl  to  Earth,  Vol.  10;  lO-llo  1955» 

'.Teed  Control  in  Birdsfoot  Trefoil,    Harold  D,  Kerr  and  Dayton 
laingman.    NCUCC  Res,  Report  12:  II9.  1955. 

Control  of  Grass  vJeeds  in  Spring  Seeded  Alfalfa.    M.  K,  McCarty  and 
P„  F.  Sands.    NCUCC  Res.  Report  12:  120,  1955. 

Control  of  Pasture  IJeeds  ARS-FC 

In  Nebraska^  annual  applications  of  1  pound  2^^-!— D  per  acre  has 
resulted  in  a  high  percentage  of  control  of  both  perennial  and  annual, 
weeds »    The  reduction  in  dry  matter  production  of  weeds  liasi  resulted 
in  increased  production  of  more  desirable  forage  almost  pound  for 
pound.    In  the  same  experiment,  plowing  and  seeding  to  adapted  grasses 
when  accompanied  by  weed  control  treatments  has  resulted  in  the  best 
weed  control  and  the  highest  production  of  desirable  forage.  This 
experiment  has  also  shown  that  proper  grazing  management  has  enlianced 
the  benefits  derived  from  the  use  of  herbicides  in  native  pastures c 

In  Mississippi,  bitter^feeds  in  the  flower  stage  were  killed  with  amine 
salts  of  2,^-D  applied  at  2  pomds  per  acre,  and  with  no  permanent 
daroage  to  Bermuda  grass,  dallis  grass  and  white  clover.    Lower  dosage 
was  required  when  treatments  were  made  at  the  seedling  stage.  In 
Georgd.a,  bitten/eeds  in  the  early  bloom  stage,  were  more  easily  killed 
with  a  low  volatile  ester  of  2,k-'D  than  with  amine  salts  of  2,^-0  and 
MCPA. 

In  Georgia,  treatments  of  newly  sprigged  coastal  Bermuda  grass  \-n.th 
2,U-D,  CIPC,  2,k-IES  or  2,3,6-TBA  showed  promise  for  controlling  weeds 
in  this  crop.    Similar  work  in  Mississippi  showed  that  2,^4—0  and  CiPC 
used  pre-em.ergence  were  more  effective  in  controlling  crabgrass  in 
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Bermuda  grass  than  2^^i— DES  or  2yk,^-T  and  that  diuron  was  damaging 

to  this  crop  at  a  dosage  of  Irs  pomds  per  acre.     In  Missouri^  weedy 

"brome  grasses  vere  removed  from  a  ""olue grass  pasture  by  k-  o.nd  G  pounds 

per  acre  of  applied  March  9  with  little  injury  to  the 

bluegrass;  12  pounds  gave  slight  suppression  of  growth.  Dalapon 

at  2,k,  and     pounds  per  acre  gave  good  control  of  weedy  brome  grasses 

but  resulted  in  ok-^oj,  and  92  percent  injury  to  bluegrass,  respectively. 

Plans 

Expansion  of  the  program  of  weed  control  in  pastures  is  under  way. 
Hew  research  is  to  be  initiated  in  Georgia,  and  Mississippi,  and  co- 
operative work  is  less  than  one  year  old  in  New  York  and  Indiana. 

gg'-'^-'Trial  Research  Farm  ARS-S\JC 

The  dairy  pilot  farm  at  V/atkinsville,  Gao,  was  enlarged  in  an  attempt 
to  make  the  farming  operation  more  profitable.    The  purpose  of  this 
studj^-  has  been  to  integrate  various  cropping  and  soil  management  op- 
erations into  a  successful  small  farm  dair^i^  enterprise.     Several  years 
of  study  showed  this  to  be  impossible  tuiless  more  land  could  be  de- 
voted to  cash  crops.    On  the  enlarged  farm,  forage  and  feed  produced 
will  be  utilized  by  the  dairy  herd  as  in  previous  years,  and  manu- 
facturing grade  milk  will  be  sold  as  one  source  of  income.    Grains  and 
cotton  will  be  other  major  sources  of  income.    The  conversion  to  the 
new  fam  organization  will  be  largely  completed  in  195^.  Parallel 
terraces  will  be  installed  v/herever  possible  to  permit  maximi,im  effi- 
ciency in  the  use  of  machinery. 

Plans 

This  work  will  be  continued. 

20.    Forage  Crops  Irrigation  ARS-Sl/C 

&  FC 

Progress  was  ma.de  at  Thorsby,  Ala. ,  in  setting  up  a  regional  forage 
crops  irrigation  center.     Initial  data  shoved,  that  fall  seeded  forage 
species  could  be  readily  established  by  irrigation  during  moistui'e- 
deficient  fall  months.    Preliminary^  infoiTiation  was  obtained  on  the 
comparative  response  of  different  forages  to  irrigation.    Cool  season 
perennial  leguraes  and  grasses  respondeS.  favorably  to  irrigation  in  the 
early  surrimer  p)eriod,  but  gave  negligible,  response  during  the  hot,  dry, 
later  suiimier  and  early  fall  period  in  A3-abaina.    Of  the  species'  tested, 
Ladino  clover  gave  the  highest  total  yield  and  orchard  grass  the  lowest 
total  yield  under  irrigation.    Three  times  as  much  forage  was  produced 
under  irrigation  by  Star  Millet  as  by  r^^egrass,  oats,  fescue  or  rescue. 

•  Plans 


The  studies  will  be  e^cpanded. 
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•     PlgSIOLOGl^  MID.  EEPRODUCTION 

1.    Measurements  and  Mechanisms  of  Heat  Tolerance  AKS-CH 

In  seeking  information  which  may  he  used  as  a  guide  foi*  breeding  pro- 
grams in  areas  where  heat  imposes  an  important  degree  of  stress  on 
dair;^""  cattle^  studies  of  the  measurements  of  heat  tolerance  and  the 
mechanisms  which  are  responsible  for  heat  tolerance  have  been  made. 
Studies  under  both  laboratory'  and  field  conditions  are  in  progress 
at  Beltsville  and  in  cooperation  with  the  State  Agr,  Expt,  Stas,  of 
Georgia,  Louisiana  and  Texas. 

A  total  of  215  Jersey  and  Sindhi-Jersey  crosses  have  been  e^qposed, 
in  a  controlled  heat  chamber  at  Jeanerette,  La._,  to  a  standard  hot 
environment  of  105^F  ^rj  bulb  and  3^-  nim  Hg  vapor  pressure.    The  initial 
rectal  temperature  of  the  Jerseys  and  the  crossbreds  was  similar but 
the  rectal  teiirperature  upon  e:rposure  for  Jerseys  rose  markedly  more 
than  in  the  crossbreds.    The  initial  respiratory^  rate  of  the  cross- 
breds was  lower  than  that  of  the  Jerseys  and  the  rate  of  the  Jerseys 
rose  much  more  under  the  hot    conditions.     It  appeared  that  the  re- 
actions of  the  young  animals  were  inversely  proportional  to  both  age 
and  the  amount  of  Sindhi  blood  in  the  crosses.    Lactating  cows  showed 
a  more  marked  reaction  than  the  dry  cows,  and  in  general  the  magnitude 
of  the  response  was  proportional  to  the  level  of  millv  production, 
particularly  in  the  Jerseys.    The  indications  were  that  the  crossbred 
cows  showed  much  less  effects  of  heat  stress  than  comparable  Jerseys. 

Studies  conducted  at  Beltsville  on  skin  evaT)oration  indicated  that 
evaporation  from  the  skin  plays  an  important  role  in  heat  loss  by  the 
cow  under  hot  conditions  and  the  sweat  glands  are  the  main  source  of 
the  moisture.     In  stiidies  to  deteiTiiine  the  acid-base  response  of 
selected  animals  to  various  temperatures  at  high  and  low  humidity  in 
the  climatic  chamber,  both  Jerseys  and  Ilolsteins  showed  a  marked  in- 
fluence on  respiratory  activity  sjid  under  severe  conditions  allialosis 
occurred, 

A  study  of  the  effect  of  weather  conditions  on  Holstein  cattle  during 
the  summer  months  showed  that  grain  consuraption  was  not  affected  by 
temperature  but  there  was  a  marked  reduction  in  roughage  consuxaption 
with  increasing  temperature.    Silage  consumption  was  not  affected  as 
much  as  hay  consLmiption.    The  percent  solids-not-fat  content  of  the 
milk  decreased  at  high  temperatures.     Rectal  temperature  appeared  to 
have  a  direct  relationship  to  environraental  temperature. 

Plans 

Studies  will  be  continued  on  the  relation  of  heat  tolerance  in  heifers 
to  that  in  lactating  cows  and  the  physiological  characteristics  re- 
sponsible for  heat  tolerance. 


Publications 

A  Method  for  the  Analysis  and  Compajrative  Presentation  of  Temperature 
and  Humidity  ReGimes.    D.  H.  IC  Lee^  R.,  E.  McDowell,  Mc  \h  Schein, 
and  M,  H.  Fohnaan,    J.  Dair;^'-  Sd-vVol.  1^^-;,  No.  1.  Feb.  195 > 

Blood  Studies  of  Red  Sindhi-Jersey  Crosses.  III.  The  Effect  of  a 
Fixed  Hot    Environment  on  Blood  Constituent  Levels  of  Jersey  and 
Sindhi-Jersey  Crosses.    L.  L.  Rusoff,  M,  W.  Schein,,  and  J.  J.  Vizinat. 
Science  121:  (1955). 

Rectal  Temperature  and  Respiratory  Response  of  Jersey  and  Sindhi- 
Jersey  (Fi)  Crossbred  Females  to  a  Standard  Hot  Atmosphere. 
R.  E,  McDovell;,  D.  H.  IC  Lee^  M.  H.  Fohrman,  J.  F.  Sykes,  and  R,  A, 
Anderson.    J.  Dairy  Sci.,  Vol.  38^  No,  9  (1955). 

Rate  of  1/ater  Evaporation  from  Various  Areas  of  a  Normal  Body  Surface 
and  with  Sweat  Glands  Inactivated  Under  Hot  Conditions.    R.  E.  McDowell,, 
H,  F.  McMullan,  M.  '[odzika,  D..  H,  K.  Lee,  and  M.  H.  Fohimauo 
J.  Anim.  Sci.  1^:  1250  (1955). 


2.    Relation  of  Body  Form  in  the  Growing  Heifer  to  Body  Fom  and  Producing 
Ability  in  the  Cow  ARS-DH ' 

This  study  is  to  determine  the  extent  to  which  the  body  form  of  the 
calf  and  growing  heifer  may  provide  a  preview  of  her  body  form  as  a 
cow,  and  to  establish  a  basis  for  estimating  her  future  producing 
capacity.    The  study  is  conducted  at  Beltsville  and  cooperatively  in 
nine  States  in  the  North  Central  and  Southern  regions.  Current 
analyses  have  been  concerned  with  comparisons  of  Holstein,  Jersey 
and  Red  Dane  females  in  the  Beltsville  herd,  on  -aae  basis  of  weight, 
specific  body  dimensions,  variability  and  rate  of  approaching  maturity 
in  size. 

In  absolute  measurements  the  Red  Danes  were  midway  between  the  Holsteinsi 
and  Jerseys  in  weiglit,  depth  of  paunch,  chest  circumference,  heaviness 
of  bone  and  in  pounds  body  weight  for  each  centimeter  of  chest  girth, 
The;^^  closely  approximated  the  Holsteins  in  body  widths,  paunch  cirujn- 
ference  and  in  length  and  width  of  head,  but  more  nearly  resem.bled 
the  Jerseys  in  height  and  length  of  body  and  in  depth  of  chest.  In 
general,  the  Red  Danes  and  Jerseys  approached  m.aturity  with  respect 
to  body  dimensions  slightly  earlier  than  Holsteins,  but  weight  and 
the  various  body  measurements  approached  maturity  at  greatly  different 
rates. 

Correlation  studies  of  the  body  miCasurements  of  Holsteins  and  Jerseys 
at  successive  ages  with  those  obtained  at  maturity  showed  a  high 
degree  of  relationship  for  many  of  the  dimensions,  especially  the 
body  hei^^its,  length  of  head  and  body  depths.    The  m.agnitude  of  the 
correlations  and  their  value  in  previewing  or  predicting  mature  body 
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fomi  increased  progressively  with  advance  in  age.    There  vas  com- 
paratively little  difference  "between  the  two  "breeds. 

Plans 

Plans  have  'oeen  forraulated  for  analyzing  the  body  nieasurement  data 
obtained  by  cooperative  effort  in  the  field, 

3«      Interrelationships  Between  Body  Form  and  Internal  Anatoray  of  the 

Cow  and  Her  Capacity  for  Production  ARS-DH 

This  is  a  study  designed  to  obtain  information  to  provide  a  better 
understanding  of  the  significance  of  body  form  in  relation  to  per- 
formance^ and  a  more  reliable  basis  for  the  judicious  selection  of 
individual  cows  when  production  records  are  not  available.    The  studies 
have  been  conducted  at  Beltsville  and  cooperatively  at  20  widely  dis- 
tributed State  agr.  expt.  stas.    The  cooperative  phase  of  the  work 
has  been  discontinued  as  far  as  obtaining  additional  data  are  con- 
cerned.   Analyses  have  been  made  to  provide  breed  compaiasons  with 
respect  to  absolute  averages  and  variability  for  each  of  more  than 
30  ante-mortem  and  a  similar  number  of  post-mortem  items  of  measure- 
ment, and  to  show  the  correlation  bet^/een  each  ante-mortem  and  post- 
mortem item  and  records  of  milk  production. 

The  various  breeds  did  not  compare  to  nearly  the  same  extent  in  ab- 
solute   measurements  of  body  form  as  in  body  weight.    For  I3  selected 
body  dimensions  the  percentages  calcuJLated  to  show  the  relation  of 
each  of  the  other  breed  groups  to  Holsteins  (the  largest  breed) 
averaged  9^  for  Ayrshires,  9I  i'oi"  Guernseys,  90  for  Jerseys,  9^  fo^r 
Pved  Danes,  9^  for  Crossbreds  and  9-  '^or  grade  Holsteins.    The  corres- 
ponding percentages  for  body  weight  were  85,  11,  75^  ^9^  8^ 
The  Ayrshires  and  Jerseys  had  the  deepest  chests  in  relation  to  their 
^d.dth;  the  Holsteins  the  shallowest.    The  member  of  pounds  of  body 
weiglit  per  centimeter  of  chest  girth  varied  from  o.73  "^or  Holsteins 
to  5«5^  for  Jerseys.    This  may  have  an  iLiportant  bearing  on  the  accur- 
acy of  using  tape  lines  in  estimating  weight  in  different  breeds  as 
this  difference  of  I.I9  pounds  per  centimeter  would  amount  to  220 
i^ounds  in  the  estimated  weight  of  a  cow  measuring  I85  centimeters. 

Percentages  showing  the  relation  of  the  various  breed  groups  to  Hol- 
steins on  the  basis  of  I5  selected  post-mortem,  items  representing 
ihternal  anatomical  structure  were:  89  for  Ayrshires,  82  for  Guernseys, 
78  for  Jerseys,  89  for  Red  Danes  and  87  for  drossbred  cows.  Unlike 
the  percentages  for  body  measurem.ents,  these  percentages  did  not  dif- 
fer greatly  from  those  for  live  weight. 

Correlations  for  live  weight,  hide  thickness  and  I3  body  measurements, 
with  records  of  miU^  production  have  been  determined.    For  all  of  the 
breed  groups  combined  head  length  and  depth  of  paunch  had  the  largest 
number  of  higiily  significant  correlations.    Head  width  and  body  length 
had  the  next  higliest  number,  and  width  of  chest  and  hide  thicloiess 
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had  the  fewest.    The  Grade  Holsteins^  liolsteins  and  Red  Danes  had 
the  greatest  nmioer  of  highly  significant  correlations;  the  Ayrshires 
and  Guernseys  the  fewest.     Siniilar  correlations  were  determined  for 
each  post-mortem  item  mth  milk  production.    For  all  of  the  breed 
groups  reported  hlood  weight,  stomach  weight  and  kidjiey  weight  had 
the  highest  number  of  highly  significant  correlations,    Weights  of 
spleen,  pancreas  and  adrenals  had  the  fewest.    The  Holsteins  and 
Jerseys  had  the  largest  number  of  higiily  significant  correlations; 
the  Ayrshires  and  Guernseys  the  fewest,    /onong  the  endocrine  glands 
the  pituitary  body  was  most  higlily  correlated  with  mill?:  production. 

Plans 

Plans  include  the  coiirpletion  of  the  correlation  studies  of  ante- 
mortem  and  post-mortem  items  of  measurement  with  records  of  milli 
production;  studies  of  the  correlation  between  the  external  body 
measurements  and  the  internal  anatomy  for  each  of  the  various  breeds; 
and  an  analysis  of  the  a.ccuiiiulation  of  data  on  the  physical  properties 
of  excised  udders  obtained. 

Publications 

Wei-ght  of  Thyroid  in  Dair:;'  Cows  from  Different  Geographical  Areas 
Within  the  United  States.     \J,  \1,  Swett,  C.  A,  Matthews  and  M,  H. 
Fohrman.    USDA  Tech.  Bui.  No.  1123.  (1955) 

Studies  of  llainmary  Gland  Development  in  the  Calf  and  in  the  Cow 

in  Relation  to  Milk  Producing  Ability  ARS-DK 

This  is  a  study  of  the  rate  and  form  of  maiiiLiarA'"  gland  development  in 
the  calf  and  of  the  characteristics  of  the  udder  during  lactation, 
which  has  as  its  i^uj.'^ose  the  early  identification  of  the  potentially 
superior  animals  to  be  kept  for  replacement  and  of  the  potentially 
inferior  individuals  for  disposal.    Through  coopers.tive  arrangements 
with  State  agr.-  expt,  stas.,  Federal  field  stations  and  other  agencies, 
a  field- test  of  the  reliability  of  the  method  is  in  progress. 

A  tabulation  has  been  made  of  the  data  from  herds  with  production 
records  having  20  or  more  cows  that  were  graded  for  mai'iimar^^  gland 
developm.ent  at  5  months  of  'age.    The  animals  were  listed  in  3  groups 
on  the  basis  of  whether  their  grades  as  calves  were  higli,  m.ediurii  or 
low.-  -Of  the  25  herds  having  the  required  number  of  animals  11  showed 
rathej:^  definite  upward  trends  in  milk  production  as  the  grades  in- 
creased, k  showed  moderate  increases,  and  h  showed  declines.    For  the 
others  there  was  no  appreciable  ti-end. 

Plans  -'-^ 


A  preliminary^  machine-analysis  of  the  xlata  now  available. 
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5.    Reproduction  of  Cattle^   "  •  "  ARS-DH 

Studies  in  several  areas  pertaining  to  reproduction  of  cattle  have 
continued  at  Beltsville  and  in  cooperation  with  State  agr.  expt,  stas. 
(N.  y, ,  Mass.,  Col,,  Wise,  N.  Jo  ).  ■ 

Variations  in  the  amount  of  gro-^rth,  thyrotropic  and  gonad  stimulating 
homones  \Tere  found  to  exist  in  the  pituitary  glands  of  heifers  and 
could  he  correlated  \rLth  rate  of  gro\rth  and  development  of  reproduc- 
tive organs*    These  differences  were  not  significantly  correlated 
With  the  level  of  feeding  to  which  these  anii-.ials  were  e^cposed.  This 
finding  offers  additional  evidence  that  nutrition  may  not  he  an  im- 
portant factor  in  sterility  of  daii-^^  cattle  except  under  extreme  con- 
ditions of  nutritional  deficiencey. 

i^nalysis  of  hreeding  data  on  C^yOGO  cows  in  2,000  herds  in  New  Yoi-k 
has  sho\7n  that  breeding  difficulty  is  often  associated  with  hreeding 
cattle  too  soon  after  calving  and  that  man^-^  dairjnuen  could  increase 
hreeding  efficiency  by  waiting  for  ^0-70  days  after  calving  before 
rebreeding  cows. 

■Jorh  on  early  embryonic  mortality  continues  to  show  that  differences 
in  uterine  defense  reactions  and  in  prcgesterohe     secretion  may  be 
possible  causes  of  embryo  loss.    In  the  presence  of  progesterone  the. 
bacteria  are  not  removed  from  the  uterus  whereas  when  "cne  uxerus  is 
mainly  under  the  influence  of  estrogen,  bacteria  readily  disappear. 
Other  e:-cperim.ents  indicate  that  some  substance,  at  present  unidenti- 
fied, which  is  produced  by  the  uterus  may  be  concerned  in  the  defense 
mechanism  and  its  production  inhibited  by  progesterone.    It  was  shorn 
that  maintenance  of  the  corpus  luteum  and  the  production  of  progesterone 
is  at  least  partially  controlled  by  the  uterus  and  the  possibility 
exists  that  some  uterine  abnormality  in  repeat  breeder  cows  may  alter 
progesterone  secretion  and  thus  alter  defense  mecbanisms  in  such  a  way 
as  to  increase  embryonic  mortality. 

Plans 

Work  will  be  continued. 

Publications 

Preliminary^  Observations  on  the  Development  of  the  Normal  Bovine 
Ei^ibr^-o  from  the  Late  Blastocyst  Stage  to  the  Differentiation  of  Organ 
Primardia,    J.  S.  Greenstein  and  R.  C.  Foley.    J,  Animal  Sci.,  1^:1133 
1955.  (Abstract) 

The  Effect  of  Age  and  Plane  of  Nutrition  on  Gro"^-rth  Hormone  Content 
of  Pituitary  Glands  of  Holstein  Heifers.    D.   T.  Armstrong  and  vJ. 
Hansel.    J,  Animal  Sci.,  ik:  12^12,  1955.  (Abstract) 
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PulJll cations  (continued) 

Further  Studies  on  Factors  Affecting  Ovulation  in  the  Cow.    IT,  H.  Hough,, 
M.  J.  Bearden  and  W.  Mansel.    J,  Animal  Sci.^  l^i-:  739>  1955« 

Conception  Rate  and  Ovarian  Function  Following  Estrus  Control  \)j 
Progesterone  Injections  in  Dair;;>^  Cattle.     G.  \1,  Trimberger  and  V/.  Mansel, 
J.  Animal  Scie^  l^-:22^^,  1955. 

Effect  of  Sire  and  System  of  Mating  on  Estimated  Embr^^onic  Loss. 

H.  \J.  Hawk,  U.  J.  Tyler  and  L.  E.  Casidac      J.  Dairy  Sci,,  38:  ^!-20,  I955. 

Emhryonic  Mortality  Between  l6-3li-  Days  Past  Breeding  in  Cows  of  Low 
Fertility.    H.  \J,  Hawk,  J.  N.  \7iltbanlc,  H.  E.  Kidder  and  L*  E.  Casida. 
J.  Dair^r  Sci.,  So:  673^  1955. 

The  Relative  Bactericidal  Activity  of  the  Uterine  and  Body  Cavities 

of  Estrous  and  Pseudop regnant  RaVoits.    K«  W,  Hawk,  J.  Simon,  M.  Cohen, 

S.  McKutt  and  L.  E.  Casida.      J.  A.  V.  M.  A.,  12-6:  263,  1955. 

Testicular  Biopsy  in  the  Bull.    I.    Effect  on  Quality  of  Sperm, 

F.  X.  Gassner  and  II,  J,  Hill-    Fertility  and  Sterility,  6:  215,  1955' 

Testicular  Biopsy  in  the  Bull.    II.     Effect  on  Morpholog;^'"  of  the 
Testis,    F,  X.  Gassner  and  H.  J.  Hill.    Fertility  and  Sterility  o: 
290,  1955. 

'  Effect  of  HoiTiiones  on  the  Invitro  Metabolism  of  Bull  Semen. 
F.  X.  .Gassner  and  U  L,  liopwood.    Fed,  Proc.  ik:  hok^  1955»  Proc, 
Soc„  E:rp.  Biol.  lied.  89,  iCJ,  1955. 

D.  BREEDING 

1.     Selecting  Dair^^  Cattle  for  Solids -Not-Fat  ARS-DH 

This  study  involves  the  determination  of  the  genetic  and  environ- 
mental influences  on  the  solids -not-fat  content  of  milk.    The  work 
is  "being  conducted  at  Beltsville  and  cooperatively  at  the  Michigan 
and  VJisconsin  Agr.  E^cpt,  Stas.    Millc  samples  from,  cows  of  several  breeds 
are  being  collected  rountinely.    Wisconsin  compared  the  IJatson  lacto- 
meter method  of  determining  total  millc  solids  with  the  Mojonnier  gravi- 
metric procedure.    The  average  deviation  of  the  lactometer  estimates 
from  the  Mojonnier  was  O.O7  percent.    This  accuracy  is  similar  to  that 
of  the  Babcock  test  for  butterfat,    Eq.uipment 'for  the  field  analysis 
of  SNF  in  a  large  number  of  herds  has  been  developed. 

Plans 

Studies  are  mder  way  to  determine  the  most  feasible  procedures  for 
including  the  test  in  a  breeding  program.    The  loortable  SNF  equipment 
will  be  used  by  at  least  seven  cooperating  e^qperiment  stations  to 
determine  the  genetics  of  this  mill:  constituent. 
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2»    Crossbreeding  to  Develop  lieat  Tolerance  ARS~DH 

These  e^cperiments  have  been  coducted  in  order  to  determine  to  what 
degree  heat  tolerance  and   railk  production  can  be  combined  by  cross- 
ing and^  if  possible,  to  determine  the  optimuTii  amount  of  Red  Sindiii 
or  Brahma  needed  to  establish  effective  heat  tolerance  for  *dairy 
cattle  in  the  South.    Crosses  of  Red  Sindlii_,  Holsteins,  Bro\m  Sx/iss 
and  Brahma  with  Jerseys  have  been  made  at  Beltsville  and  in  coopera- 
tion with  State  Agr.  E:^<pt.  Stas.  of  Georgia_,  Louisiana  and  Texas^  as 
a  contribution  to  the  Southern  Regional  Dairy  Cattle  Breeding  Project, 

To  date  I90  Sindhi  crosses  have  completed  one  or  more  lactations. 
The  average  millt  production  of  the  Fi  Jersey-Sindhi  crosses  has  been 
less  than  the  average  of  the  purebred  Jerseys  under  the  same  conditions. 
The  F2  backcrosses  to  Sindiii  (3/^1-  Sindhi),  in  general,  have  been  smaller 
in  size  and  lower  in  production  than  the       crosses  and  the  Fi  crosses 
and  the  3/^-  Jersey  F2  crosses  have  not  shoiTn  indications  of  increased 
milk  production  over  the  better  of  the  Jerseys,    The  results  indicate 
that  the  I/2  and  3/^1-  Sindhis  have  greater  heat  tolerance  than  the 
Jerseys  but  the  backcrosses  have  not  indicated  the  desired  supei-iority 
over  the  Jerseys  in  milk  production  to  warrant  inter- se  matings  in  an 
effort  to  fix  the  characteristics  for  greater  heat  tolerance.  The 
performance  thus  far  indicates  that  Sindhi  crosses  with  Holsteins  and 
Bro\7n  Swiss  are  no  better  than  the  Sindhi -Jersey  crosses.    In  all  the 
Sindhi  crosses  it  has  been  found  that  temperament  is  a  limitation  on 
the  usefulness  of  the  crosses « 

Plans 

Because  of  the  limited  supply  of  Red  Sindhis  available  for  crossbreed- 
ing and  of  the  limited  results  obtained  from  their  use,  the  solution 
to  the  problem  of  obtaining  dairy  cattle  adaptable  to  the  Southern 
United  States  may  be- found  in  some  other  approach.    Two  approaches 
which  have  considerable  promise  are  the  development  of  heat  tolerant 
strains  within  the  existing  dairy  breeds  and  the  developing  of  a  new 
strain  from  crossing  the  existing  breeds.    Future  efforts  will  include 
these  studies. 

Publications 

Dairy  Cattle  Research  at  the  Iberia  Livestock  Experiment  Station. 
hU  W.  Schein,  C.  E.  Hyde,  S.  L.  Cathcart,  and  M.  II.  Fohrman. 
USDA  Mimeograph,  mS-^^-k,  April.  (1955). 

3 •    Crossbreeding  to  Increase  iN^Iilk  Production  ARS-DH 

These  studies  were  initiated  to  deten'aine  the  effectiveness  of  crossing 
dair;>^  breeds  for  increasing  the  production  and  efficiency  of  dairy 
cattle.    The  research  is  in  progress  at  Beltsville,  Md.,  and  coopera- 
tively with  the  Agr.  Expt.  Stas.  of  Georgia,  Illinois,  Indiana  and 
South  Carolina,  and  is  contributor;^^  to  the  North  Cental  and  Southern 
Regional  Dairy  Cattle  Breeding  Projects. 
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Forty-one  crossbred  coms  have  completed  records  at  Beltsville  and 
in  cooperators'  herds.    Their  production  in  the  cooperators'  herds 
has  averaged  11_,37^  pounds  of  milk,  h»cJ^o  "butterfat  and  525  pounds 
fat  at  an  average  age  of  3  years  and  k  months.    Preliminary^  results 
from  Illinois  indicate  that  crossbreeding  brought  about  a  5«l/o  in*- 
crease  in  milk  production  and  an  increase  of  8.^^  in  butterfat  yield. 
The  increas  Iti  production  appeared  to  be  associated  Mlth  an  increase 
in  size.    Matings  are  contin^iing  as  planned  at  Indiana  and  South 
Carolina.    A  nei/  study  was  initiated  in  cooperation  with  Georgia. 

Plans 

The  Beltsville  study  will  be  reorganized  to  include  reciprocal  matings 
of  three  breeds  with  eniphasis  on  selection  for  millv  production.  Illinoi 
iTill  expand  their  studies  to  include  millc  constituents. 

The  Use  of  Proved  Sires  and  Their  Sons  ARS-DH 

This  research  was  established  to  evaluate  the  gain  in  production  which 
can  be  obtained  through  the  continuous  use  of  proved  sires «    Also  be- 
cause serA^ices  from  proved  sires  are  not  available  to  many  dairymen, 
studies  have  been  conducted  on  the  production  which  can  be  obtained 
from  the  use  of  sons  of  proved  sires.    This  work  has  been  carried  cut 
at"  Beltsville,  in  cooperation  \rith  the  State  Agr,  E:>cpt.  Stas,  of  Minn., 
Wise,  111.,  S.  C.  ,  and  Ohio;  and  at  the  U.  S.  Field  Stations  at 
Huntley,  Mont.;  Mandan,  N.  D. ;  Le\d.sburg,  Tenn.;  Jeanerette,  La.;  and 
Willard,  N.  C. 

The  principal  results  for  the  year  were  in  the  Holstein  herd  at  Belts- 
ville,   This  herd  now  contains  l3l  outbred  females.    Of  these,  79  are 
first  generation,  73  are  second  generation  and  12  are  third  generation 
progeny  of  sires  from  artificial  breeding  sources.    The  62  which  have 
completed  records  averaged  17, 08^  pounds  milk,  h^Ok^o  butterfat  and 
090  pounds  butterfat  on  2X,  305  M.E, 

Plans 

To  complete  the  analysis  of  the  results  in  the  Beltsville  herds. 
Revision  of  these  projects  is  contemplated. 

Improved  Methods  for  Proving  Sires  ARS-DH 

This  research  was  undertaken  to  develop  methods  of  evaluating  the 
environmental  influences  on  a  sire's  proving  and  to  determine  the 
feasibility  of  using  selected  herds  for  sire  proving  purposes.  It 
includes  the  use  of  the  solids-not-fat  test  in  bull  evaluation.  The 
work  is  being  carried  out  in  cooperation  with  the  Agr.  Expt.  Stas.  of 
Mich,;  Minn.;  and  Wise. 

Information  on  feed  and  management  practices  as  well  as  other  en- 
vironraental  influences  is  being  collected  routinely  from  79  herds 
in  Michigan  and  Wisconsin,    Efforts  are  being  made  to  record  and 
analyze  the  data  collected  by  the  use  of  IBM  procedures,  Minnesota. 
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has  been  carrylnQ  out  negotiations  iritii  12  State-  institution  herds 
regarding  cooperation  in  this  project. 

Plans 

Efforts  vill  be  made  to  expedite  the  analysis  of  data  now  on  hand 
and  to  establish  a  breeding  structure  in  the  cooperative  herds  which 
will  yield  information  on  the  use  of  herds  mth  different  environ- 
raental  levels  for  sire  proving  purposes. 

6 .    Comparisons  of  Inbreeding_,  Linebreeding  and  Outbreeding  ARS-DH 

These  studies  were  undertaken  to  determine  the  relative  effectiveness 
of  inbreeding^  linebreeding  and  outbreeding  on  methods  for  improving 
daily  cattle.     They  include  research  at  Beltsville,^  and  at  the  dair^^ 
field  stations  at  Huntley,  Mont.^  Mandan_,  N.  D.  ,  leiTisburg,  Tenn,^ 
Jeanerette^  La.^  and  TTillard,  IL  C,  and  in  cooperation  irith  the  Agr. 
E>cpt.  Stas.  of  Minn.,  Ohio,  S.  C,  and  Wise.    These  projects  contribute 
to  the  North  Central  and  Southern  regional  dair^^  cattle  breeding  research. 

The  breeding  programs  in  all  herds  continued.    The  six  inbred  lines 
at  Wisconsin  continued  to  differ  significantly  in  their  ability  to 
withstand  inbreeding.    For  all  the  lines  the  average  difference  between 
inbreds  and  outbreds  was  79  pounds  of  butterfat.    The  first  generation 
inbred  females  were  found  to  be  smaller  than  the  outbred  controls  as 
indicated  by  both  weiglit  and  body  neasurem-ents.    Differences  could 
not  be  established  between  inbred  lines  in  the  ability  of  sperm  to 
survive  freezing  at  79°C. 

Plans 

The  breeding  programs  \n.ll  continue  except  for  the  linebreeding  com- 
parisons at  Beltsville,    The  cattle  in  the  latter  studies  are  to  be 
moved  to  Jeanerette,  La. ,  for  climatic  adaptability  research. 

Publications 

Postpartum  Estrus  and  Involution  of  the  Uteras  in  an  Experimental  Herd 
of  Holstein-Friesian  Cows.    N.  C.  Buch,  W.  J,  Tyler,  and  L.  E.  Casida, 
J.  Dairy  Sci.  38:  73-79.  (1955) 

Physical  Changes  in  Young  Dairy  Heifers  as  Indicated  by  Type  Evalua- 
tion Studies.    C.  Me  Clifton  and  F.  Ely.    J.  Dair;^^  Sci.  38:  616.  (1955) 

The  Occurrence  of  Est2rus  During  Pregnancy  in  Dairy  Herds.    K.  Ro 
Donoho  and  H.  E.  Rickard.    J.  Dairy  Sci.  38:  602.  (1955) 

Effect  of  Sire  and  System  of  Mating  on  Estimated  Embryonic  Loss, 

H.  W.  Hawk,  W.  J.  T^'ler,  and  L.  E.  Casida.    J.  Daiiy  Sci.  38:  U-20-ii27. 

(1955) 
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Publications  (continued) 

Systems  of  Breeding  \T±th  Purebred  and  Crossbred  Cattle.,    J,  P. 
LaMaster,  Go  H,  Brandt,  and  C«  C.  Brannon.    Annual  Report,  South 
Carolina  A^r.  Expt„  Sta.  (1955) 

Preliminary  Report  Comparing  Cellular  Antigens  with  Type  Defects  in 
Dairy  Cattle..    P.  G.  Nair,  T.  M,.  I.udvick,  E,  J.  Lazear,  and  L„  C. 
Ferguson.    J.  Dairy  Sci,  3^-  ^^5-  (1955) 

Proving  Dairy  Sires  in  DHIA  Herds  ARS-DH 

DHIA  lactation  records  are  processed  to  compile  official  DHIA  Proved- 
Sire  records o    The  purpose  is  to  identify  sires  \d.th  good  inheritance 
for  high  production  for  use  in  improving  the  dairy  cow  popviJ-ation. 
The  sire  proving  program  is  a  cooperative  undertal^ing  between  the 
State  Agricultural  Extension  Services  and  the  Department. 

During  the  year  1955,  a  total  of  5,906  official  DHIA  Proved-Sire 
Records  were  compiled.    The  daughters  of  these  sires,  on  an  average, 
produced  10, 23^  povmds  of  millc  and  kl'^  pounds  of  butterfatr  Copies 
of  the  proved  sire  records  are  sent  to  the  State  Agricultural  Colleges, 
i7ho  forward  them  to  the  herd  oiTners.     Summaries  of  the  proved  sire 
records  are  also  published  monthly  in  the  Dairj^  Herd  Improvement 
Association  Letter  and  given  wide  oiistributiono    A  preliminary  study 
was  made  to  determine  the  influence  that  sires  used  in  the  artificial 
breeding  studs  are  having  on  the  production  level  of  the  herds  enrolled 
in  the  artificial  breeding  program.    Herd  average  data  for  ^2k  AB  and 
7^!-7  non-AB  herds  from  t'v^enty  different  States  were  included  in  the 
study. 

A  coriTparison  of  the  rates  of  increase  of  the  two  sample  groups  of 
herds  shows  that  AB  herds  had  an  average  yearly  increase  of  20,9 
pounds  of  milli  and  1.2  pounds  of  butterfat  greater  than  the  average 
yearly  increase  of  non-AB  herds.    Further  study  is  needed  to  determine 
if  the  differences  observed  are  the  results  of  genetic  improvement  or 
of  environmental  improvem.ent  and  also  to  determine  if  yearly  herd  aver- 
ages are  a  true  measure  of  genetic  improvement. 

Plans 

Plans  are  nearing  completion  in  cooioeration  ixith  the  New  Yorli  Exten- 
sion Service  to  study  and  evaluate  various  environmental  factors  in- 
fluencing production  levels.  This  study  is  now  made  possible  through 
the  use  of  the  mechanized  system  of  DHIA  record-keeping.  Under  this 
system,  more  detailed  data  will  be  collected,  processed  and  analyzed 
more  conipletely  than  has  been  possible  heretofore. 

Progress  has  been  made  during  the  year  to  adopt  the  DHIA  record  pro- 
cessing and  compilations  of  proved  sire  records  to  the  new  electronic- 
data  processing  equipment.    Personnel  has  been  trained  to  program  and 
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use  the  equipment o    It  is  expected  that  approximately  12  to  I'j  months 
will  he  required  to  complete  plans  and  procedures  for  converting  to 
the  new  systemr. 

Publications 

Monthly  Dairy  Herd  Improvement  Association  Letter^  including  current 
list  of  proved  sires^  for  distribution  to  State  Colleges^  County  Agents^ 
DHIA  supervisors  and  dairy  leaders. 

Comparison  of  Production  Levels  of  AB  and  Non-AB  Herds ^  Distribution 
to  State  Extension  Dairymen, 

8.     Study  and  Analysis  of  DHIA  Feed  and  Production  Records  ARS-DH 

The  yearly  summary  and  analysis  of  DHIA  records  by  States  and  for  the 
United  States^  provide  dairymen,  extension  workers  and  dair;;^''  leaders 
iTith  cujrrent  information  necessary  to  effectively  conduct  the  Dairy- 
Herd  Improvement  pro  gram  o    This  is  a  cooperative  program  between  the 
State  Extension  Services  and  the  Department  of  Agrictilture, 

A  new  high  production  average  i/as  established  by  the  cows  on  test  in 
DEIA's  in  1955*    The  suriimary  of  more  than  a  million  and  quarter  indi- 
vidual cow  records  showed  that  in  1955  the  DHIA  cows  averaged  9^  502 
pounds  of  mxilk  and  375  pounds  of  butterfat. 

The  tabulations  and  analyses  in  this  project  include  pomds  of  feed, 
feed  cost,  value  of  product,  and  income  over  feed  cost.    Feed  cost 
represents  the  largest  item  (about  50^)  of  e:cpense  in  the  cost  of 
producing  milko    Tabulations  stressing  feed  intake  for  herds  of  dif-= 
ferent  levels  of  production  serve  as  a  basis  for  emphasizing  the  im- 
portance of  proper  feeding  in  a  herd  iiiiprovement  programo 

During  the  year,  studies  were  continued  to  improve  the  methods  of  re- 
porting feed  data  from  local  associations  and  to  refine  the  procediu-^es 
for  computing  feed  input  to  a  T„D.N.  or  energ^^'  basis.    In  cooperation 
■vrith  New  York  Extension  Dairymen,  methods  and  procedures  are  being 
developed  for  reporting  and  processing  feed  record  data  as  a  part  of 
a  mechanized  DHIA  record-keeping  system. 

Publications 

United  States  summaries  of  DHIA  records  are  published  in  the  August 
and  September  Dairy  Herd  Improvement  Association  Letter^ 

^*    The  Organization  and  Operation  of  DHIA  and  AB  Associations  ARS-DH 

The  efficient  operation  of  dairy  herd  improvement  and  artificial  breed- 
ing associations  has  a  direct  bearing  on  the  success  of  the  general 
dairy  herd  improvement  program.    Continuous  studies  are  made  of  methods 
of  improving  the  operation  of  associations  to  extend  dairy  record- 
keeping and  the  use  of  superior  sires  to  more  dairy  herds. 
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A  new  record  has  been  reached  this  year  in  the  nimber  of  coi/s  on 
test  in  DHIA's.    On  Januaiy  1^  1956,  there  ^Tore  l^i+06^306  co-\ts  on 
test,  an  increase  of         percerib  over  the  ni-Tinber  of  co\7s  on  test  the 
previous  year  and  30  percent  over  the  nimber  of  covs  on  test  in  1950, 
Tn  addition  to  the  coi/s  on  standard  DHIA  test^  .jnore  than  17,000  herds 
consisting  of  approximately  375^000  covs  are  on  Oi/ner-Sanipler  tests 
i7hich  are  conducted  for  the  most  part  by  the  local  dairy  herd  improve- 
ment associations « 

The  artificial  breeding  program  has  continued  to  grow  during  the  yearo 
On  Januar^r  1,  1956,  66lyh^J  herds  were  enrolled  in  1;,502  artificial 
breeding  organizations,    IXvring  the  year  1955,  5,^13,S7^  cows  were 
bred  artificially.    This  is  the  largest  number  of  organi'Z8>,tions,  herds 
enrolled  and  cows  bred  since  the  beginning  of  artificial  breeding  in 
this  country. 

Of  the  2^553  sires  in  AB  service  January  1,  195^^^  932  or  36..  5  percent 
were  proved  for  production.    These  sires  were  mated  to  daras  averaging 
10,600  pounds  of  mill^  and  U38  pounds  of  butterfat.    Their  daughters 
on  an  average  produced  11,301  pounds  of  milli  and  ^1-77  pounds  of  butter- 
fat,  an  increase  of  daugliters  over  dams  of  701  pounds  of  milk  and  39 
pounds  of  butterfat.    Each  year  studies  are  made  in  October  to  show 
the  performance  of  sires  in  service  in  artificial  breeding  serviceo 

During  the  year,  plans  were  developed  for  a  new  simplified  plan  of 
dairy  record-lieeping  in  an  effort  to  include  more  dairy  herds  on 
some  type  of  record-keeping  program.    This  new  record  plan,  the  Weigh- 
A-Day-A-^Honth  plan  is  low  in  cost,  simple  to  operate,  and  is  especially 
suited  for  the  o\7ners  of  small  herds.    This  plan,  together  with  the 
Owner-Sampler  and  the  standard  DHIA  plans,  makes  up  the  National  Co- 
operative Dairy  Herd  Improvement  program.    The  ultimate  goal  of  the 
three  plans  is  to  get  at  least  50  percent  of  the  nation* s  dairy  cows 
in  some  dairy  record  plan  within  the  next  decade. 

Plans 

In  a  cooperative  project  TTith  Cornell  University,  plans,  methods,  and 
procedures  are  being  developed  to  handle  and  process  DHIA  records  at 
the  county  and  State  level  on  electronic-data  processing  equipment, 
l/hen  the  system  of  iDrocessing  data  is  perfected,  the  complete  pro- 
cedures iTill  be  pub3.ished  and  made  available  to  other  States »  Three 
other  States  are  ready  to  cooperate  in  establishing  similar  data  pro- 
cessing systems  in  their  areas. 

Publications 

Dairy  Herd  Improvement  Letter 

An  annual  study  and  summaiy  of  the  performance  of  AB  sires  is  published 
for  distribution  to  State  extension  dairymen,  AB  study  managers,  and 
breed  associations. 
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Publications  (continued) 

Facts  About  Weigh-A-Day-A-Month  Daiiy  Record  Plan, 

Project  Outline  -  V7eigh-A-Day-A-Month  Dairy  Record  Plan. 

Instructions  to  Dairyman  -  Wei  gh-A-Day-A- -Month  Dairy  Record  Plan • 

Instruction  to  Computing  Service  -  "l/eigh-A-Day-A-Month  Dairy  Record 
Plan. 

Making  Dairying  Pay  -  The  Record  Way.  (leaflet) 

Project  Outline  -  Oimer  Sampler  Plan. 

Instruction  to  Dairyman  -  Oimer-Sampler  Plan. 

Suggestion  for  Calculating  O-wner-Sampler  Records. 

E.     DISEASES  AND  PARASITES 

lo    Brucellosis  ARS-/J)P 

Further  studies  on  the  duration  of  immunity  in  cattle  vaccinated  as 
calves  vith  Strain  19  have  been  conToleted.    The  100  cattle  vaccinated 
as  calves  ranged  in  age  from  2  to  11  years  and  the  l8  non-vaccinated 
cattle  ranged  in  age  from  2  to  5  years.    Each  animal  vas  exposed  to 
approximately  730^000  viable  virulent  Burcella  abortus  organisms  by 
the  conjimctival  method.    This  e^rposure  resulted  in  i8  percent  of  the 
vaccinates  becoming  infected  and  13*9  percent  aborting;  irhereas,  83.3 
percent  of  the  nonvaccinated  controls  became  infected  and  72.2  percent 
aborted.    Frequent  periodical  bacteriologic  and  serologic  studies  con- 
ducted on  the  vaccinated  cattle  showed  that  the  degree  of  immunity 
resulting  from  Strain  I9  vaccination  as  calves  did  not  decrease  \-7ith 
an  increase  in  the  age  of  the  animal.    These  results  confirm  previous 
findings,  as  veil  as  the  results  of  other  workers,  and  points  out  the 
fact  that  revaccination  of  cattle  vaccinated  as  catlves  vith  Strain  I9 
vaccine  is  not  necessary  in  the  control  of  bovine  brucellosis « 

Comparisons  were  made  on  the  relative  immunity  to  brucellosis  induced 
in  cattle  vaccinated  intradermally  at  8  months  of  age  \n.th  0.2  cc  of 
Strain  I9  vaccine  and  on  those  vaccinated  sub cutaneous ly  at  the  same 
age  tTith  5  cc  of  the  vaccine  (coop.  N.Y.  State  Veterinary  College). 
Preliminarj^"-  results  show  that  5  of  I3  intraderma3-ly  vaccinated  animals 
aborted  as  compared  to  1  of  13  in  the  sub cutaneous ly  vaccinated  group. 
Virulent  Br,  abortus  was  isolated  from  two  other  subcutaneous ly  vac- 
cinated cattle  that  had  full  term  calves.    Three  of  the  h  controls 
aborted.    Virulent  infection  was  demonstrated  in  all  animals  that 
aborted. 
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A  eonrparison  of  immunosen:lcity  of  streptonrycin  dependent  (S^-)'  niutants 
of  Br.  abortus  and  Strain  19  foi"  cattle  has  been  completed  (coopo 
Uis«  Agr.  Expt.  Sta^).    All  of  the  cattle  were  vaccinated  between 
6  and  9  months  of  age.    Following  exposure  to  virulent  Br,  abortus, 
l8  of  27  S^- vaccinated  cattle  aborted  with  20  becomj.ng  infected; 
whereas,  only  8  of  27  Strain  19-vaccinated  ones  aborted  with  Ik  be- 
coming infected.    'Pi/elve  of  the  20  nonvaccinated  controls  aborted 
and  15  becarae  infected.    These  results  do  not  recommend  the  use  of 
S*^  vaccine  for  the  practical  immunization  of  cattle  against  brucellosis, 

Comparisons  were  made  of  the  effect  of  four  different  adjuvants  com™ 
bined  TJith  other-killed  Br.  abortus  vaccines  on  guinea  pigs  (coop, 
Univ.  of  Pa. ) .    Local  reactions  of  guinea  pigs  inoculated  intra- 
muscularly with  each  of  the  adjuvants  had  disappeared  at  the  end  of 
four  months.    Vaccine  containing  Falba  produced  the  highest  average 
agglutinin  titers  and  that  containing  Arlacel  A  produced  the  lowest 
ones.    Althougli  there  was  considerable  variation  of  immunity  within 
each  vaccinated  group,  the  guinea  pigs  in  the  Falba-vaccinated  and 
Arlacel  C-vaccinated  groups  showed  the  best  protection. 

Studies  have  been  continued  on  a  seroagglutination  test  mth  a  modi- 
fied incubation  temperature  and  time  to  differentiate  between  specific 
and  nonspecific  blood  serum  agglutinins  for  Brucella.    This  test 
properly  identified  33  bacteriologically  proven  infected  cattle  and 
hQ  of  2+9  bacteriologically  proven  Brucella- free  animals,  all  of  which 
had  blood  serum  titers  of  1:25  or  higher.    In  the  one  case  of  possible 
failure  the  character  of  the  reaction  was  indefinite.    The  82  cattle 
were  represented  by  both  calf -vaccinated  adults  and  nonvaccinated 
animals  which  had    been  exposed  previously  to  virulent  Br,  abortus « 

Additional  studies  were  conducted  on  202  vaccinated  and  nonvaccinated 
cattle  with  seroagglutinin  titers    of  1: 50  or  higher  by  testing  their 
blood  serui:!  for  specific  agglutinins  with  the  modified  seroagglutin- 
ation test*    The  brucel3.osis  status  of  the  cattle  was  initially  es- 
tablished by  testing  their  blood  serum,  and  by  examinining  their  miUi 
bacteriologically.    The  modified  seroagglutination  test  classified 
17  of  21  animals  considered  infected  as  having  specific  agglutinins 
■foi"  Brucella  in  the  blood  .ser\,im;  whereas,  it  classified  175  of  l8l 
considered  as  non- infected  as  having  nonspecific  agglutinins  for 
Bi'ucella, 

IJork  has  been  continued /.on;  the  use  of  acidified  plate  test  antigens 
in  the  field  to  differentiate  between  specific  and  non-specific 
bovine  serum  agglutinins  for  Brucella  (coop,  Minn,  Agr.  Expt,  Sta. ) . 
Four  antigens  of  different  acidity  (pH  ^.2,  k,0,  3.7,  3.h)  were 
employed.    There  was  a  direct  correlation  between  the  reduction  of 
suspicious  titers  in  the  blood  seiTmi  of  nonvaccinated  cattle  in  the 
suspect  herds,  and  the  acidity  of  antigens  in  that  the  percentage  of 
suspicious  titers  receding  to  negative  progressively  increases  as 
the  acidity  of  the  antigen  is  increased.    In  a  jO-120  day  retest  of 
138  suspects  \7ith  the  standard  seroagglutination  test  only  2  of  lOk 
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that  were  negative  to  an  acidified  plate  antigen  became  reactors. 
Of  the  3^  suspects  that  were  positive  to  the  same  acidified  plate 
antigen,,  38  percent  became  negative,  32  percent  remained  suspects 
and  30  percent  became  reactors  on  retesto    Both  uonvaccinated  and 
calf -vaccinated  adults  having  suspicious  titers    and  whose  blood 
serum  had  been  subject  to  an  acidified  plate  antigen  were  retested 
in  6O-I2O  days  with  the  standard  seroagglutination  test.    There  was 
a  marked  similarity  in  the  percentages  of  the  acidified  plate  antigen, 
negative  vaccinates  and  non-vaccinates  that  became  negatives,  suspects, 
and  reactors.    Of  those  that  were  positive  to  the  acidified  plate 
antigen,  none  of  the  vaccinates  and  Ook  percent  of  the  nonvaccinates 
became  reactors.    These  results  are  additional  evidence  that  the 
granting  of  one  full  dilution  tolerance  in  the  agglutination  titer 
for  calf -vaccinated  adults  was  justified. 

In  a  comparison  of  a  30  minute  vs,  a  60  minute  incubation  at  37°C. 
of  the  milk  ring  test  on  composite  can  samples,  the  30  minute  incu- 
bation period  reduced  the  sensitivity  of  the  test  approximately  75 
percent  on  //  reacting  herds  and  25  percent  on  ///  reacting.  There 
was  not  any  significant  difference  in  sensitivity  on  ////  reacting 
herds.    This  finding  is  significant  because  false  reactions  are  greatest 
in  the  lower  reacting  samples .    Tlie  results  of  incubating  bull^  tanli 
samples  (greater  dilution  factor)  for  jO  minutes  are  similar  to  those 
of  incubating  composite  can  samples  (3  cans)  for  30  minutes. 

Investigations  to  evaluate  the  milk  whey  plate  test  for  the  diagnosis 
of  brucellosis  in  individual  lactating  cattle  is  nearing  completion 
(coopo  Calif.  Agrc  Expt,  Sta,).    In  animals  uncomplicated  with  adult 
vaccination,  there  was  97  percent  agreement  between  the  millc  whey 
plate  and  blood  serum  agglutination  test.    It  is  highly  probable  that 
the  milk  whey  plate  test  could  be  substituted  for  the  seroagglutina- 
tion test  in  dairy  areas  where  types  of  management  justify  its  use., 

Plans 

Studies  will  be  continued  to  develop  and  improve  tests  for  differenti- 
ating between  nonspecific  and  specific  agglutinins  for  Burcella  in 
the  blood  serum  and  milk  of  cattle.    A  thorough  search  also  is  being 
made  of  the  mechanism  by  which  Strain  I9  produces  iirinunity  in  cattle 
against  brucellosis. 

Publications 

The  Diagnosis  of  Brucellosis  of  the  Mammary  Gland  by  a  Serologic  Mill<: 
Test,    Preliminary  Report.    H.  S.  Cameron  and  J,  \'h  Kendrick.  Proc. 
U,  So  Livestock  Sanitary  Assn.  Fifty-Ninth  Annual  Meeting,  1955. 

A  I'They-Plate  Test  for  the  Diagnosis  of  Bovine  Bmcellosis,    Ho  S. 
Cameron,  J.  \J,  Kendrick  and  R.  W.  Merriman.    Jour*  Amer.  Vet,  Med, 
Assn.,  Vol.  129,  No.  1,  July  I956. 

Brucellosis.    C.  A,  Manthei,  A,  K.  Kuttler  and  E.        Goode.  Yearbook 
of  Agriculture  I956, 
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Publications  ( continued) 

Effect  of  Various  Adjuvants  Upon  Ether-Killed  Prucel3.£.  abortus 
Vaccine.  I.  Live.    Bact.  Procu  1955 • 

2.  Leptospirosis  ARS-ADE 

The  studies  during  the  past  year  have  dealt  primarily  mth  growth  re- 
quirements, cultural  characteristics,,  and  seriological  testing  methods. 

Evaluation  of  fo^jcc  currently  employed  Leptospira  media  shoi7s  rabbit 
serum  to  be  superior  to  co\t,  horse^  and  serine  serunis_,  however;,  pre- 
liminary^ data  points  to  nutritional  variations  in  different  2.ots  of 
rabbit  serum.    Because^  of  the  inherent  difficulties  associated  with 
purchasing  commercial  rabbit  serum,  a  search  is  in  progress  for  a  sub- 
stance to  replace  rabbit  serum  which  \70uld  produce  at  least  an  equal 
level  of  gro\^^ch.    At  the  present  time  no  complete  substitute  for  rabbit 
seirum  has  been  foiond. 

Other  manipulative  procedures  have  been  carried  out  to  increase  and 
improve  antigenicity  of  Leptospira  pomona  and  decrease  extraneous 
particulate  matter.    Further  studies^  are^ pD.annsd  to  deveD.op  methods 
of  eliminating  or  minimizing  the  development  of  periodic  clumping  and 
its  apparent  interference  mth  multiplication* 

Preliminary  studies  on  standardization  procedures  and  test  agents 
emxployed  in  the  agglutination-lysis  test  are  in  progress.  Limited 
results  suggest  that  younger  Leptospira  antigens  and  shorter  incu- 
bation time  than  are  now  employed  by  most  investigators  can  be  used* 

Plans 

Present  studies  irLll  be  continued.    Research  ^^ill  be  initiated  to 
standardize  present  diagnostic  tests  and  develop  a  more  practical  one. 

Publications 

Leptospirosis.    G,  B,  Van  Ness  and  C.  A,  Manthei.    U.S^D.Ao  Yearbook 
of  Agriculture,  19 560 

3.  Vibriosis  ARS-ADP 

Various  routes  of  exposure  with  loio\7n.  infectious  material  have  been 
used  to  determine  possible  methods  of  spread  of  vibriosis  in  cattle 
other  than  coitus  and  artificial  insemination «    The  routes  of  ex- 
posure employed  were  conjunctiva,  alimentary  tract,  skin,  vagina, 
prepuce,  and  intravenous «    The  types  of  infectious  material  used  were 
vaginal  mucus,  semen,  and  both  recently  isolated  and  laboratory  cul- 
tures of  Vibrio  fetus .    None  of  the  cows  exposed  per  os,  by  the  con- 
junctiva, and  on  the  skin  became  infected,  regardless  of  the  type  of 
infectious  material  employed.    Although  infection  has  been  produced 
in  the  past  by  intravaginal  exposure  \d.th  recently  isolated  cultures  of 
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V,  fetus,  it  was  not  possible  to  repeat  those  results  -^Tith  a  fetus 
culture  maintained  in  the  laboratory  for  a  prolonged  period.  The^ 
only  cous  that  became  infected  were  those  exposed  intravenously  with 
a  suspension  of  a  recently  isolated  culture.    In  addition,  only  1  of 
k  bulls  was  infected  by  injection  of  a  suspension  of       fetus  cultures 
into  the  prepuce.    T^-jg  other  bulls  exposed  by  the  same  method  \T±th. 
infectious  vaginal  m^ucus  failed  to  develop  vibriosis. 

Work  has  been  continued  in  following  the  course  of  vibriosis  by  cul- 
tural diagnosis  in  all  females  in  a  herd  bred  by  natural  service  to 
both  infected  and  non-infected  bulls.    The  use  of  a  knoxm  infected 
bull  was  discontinued  on  all  females  assigned  to  him  after  completion 
of  their  second  or  third  pregnancy.    Four  other  anim.als  were  bred 
once  each  for  their  second  gestation  by  the  infected  bull  but  failed 
to  conceive.    After  a  three  month  or  longer  interval^  they  were  rebred 
to  a  young  non-infected  bu2.1.    All  other  cows  formerly  bred  to  .  the 
infected  bull  were  also  bred  to  the  non-infected  bull  for  their  suc- 
ceeding pregnancies.    V,  fetus  has  not  been  isolated  from  the  herd 
since  inauguration  of  this  breeding  program.    During  the  course  of 
over  fo-ur  years  of  observations Ve_  fetus  did  not  spread  by  contact 
from  infected  to  non-infected  females. 

A  Yj_  fetus  antigen  has  been  developed  for  testing  bovine  vaginal  mucus 
for  agglutinins  similar  to  that  used  for  testing  blood  seruia  for 
brucellosis.    Vaginal  mucus  collected  from  commercial  herds  suspected 
of  being  infected  has  been  used  to  determine  the  efficiency  of  the 
test.    In  herds  using  natural  service,  vaginal  mucus  vas  obtained  from 
females  bred  6o  days  or  longer  both  for  cultural  and  agglutination  pur- 
poses.   In  all  herds  where       fetus  was  isolated,  one  or  more  females 
bred  6o  days  or  longer  were  positive  to  the  vaginal  mucus  agglutination 
test.    Of  17  herds  found  positive  to  the  vaginal  mucus  agglutination 
test,        fetus  was  isolated  from  13;  ^/hereas,  11  other  herds  found  nega- 
tive upon  culture  were  also  negative  to  the  agglutination  test. 

Studies  are  in  progress  to  determine  the  relationship  of  colonial  char- 
acteristics to  pathogenicity  and  antigenicity  of  various  strains  of 
V.  fetus .     Several  colonial  forms  have  been  observed  but  it  has  not 
been  possible  to  consistantly  reproduce  them  because  of  their  extreme 
instability  in  media  presently  employed.    Until  this  is  accomplished 
there  is  little  hope  of  consistantly  producing  infection  with  cultures 
or  developing  an  antigen  for  detecting  specific  antibodies  for  Yj_  fetus 
in  the  blood  serum  of  cattle. 

Plans 

Continue  studies  of  the  colonial  characteristics,  antigenicity  and 
pathogenicity  of  strains  of       fetus,  methods  of  transmission  of 
vibriosis,  in  cattle  and  diagnostic  procedures- 
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Pi;blications 

The  Pathogenicity  of  Vihrio  Found  in  the  Reproductive  Tracts  of 
Cattle,,    A,  11.  Fran.k,  J.  H,  Bryner  and  B„  Caruthers.    Presented  at 
Third  International  Congress  on  .Animal  Reproduction.  Cambridge, 
England,    June  25-30^  1956. 

Vibriosis  of  Cattle »    A.  li,  Frank,    Yearbook  of  Agriculture,  195^- 

Mastitis  of  Cattle  ARS-ADP 

Studies  were  continued  on  determining  the  factors  in  milk  which  in- 
fluence acid  production  by  Streptococcus  agalactiae^    The  proteins 
alpha  lactalbumin  and  beta lacto globulin  were  isolated  from  whey  by  a 
method  utilizing  ammonium  sulfate.    These  proteins  were  added  to  raw 
and  heated  miU^  singly  and  together  in  amounts  izhich  approximate  those 
normally  found  in  milk.    No  evidence  was  obtained  X'jhich  wou3.d  indicate 
that  either  of  these  proteins  influence  the  production  of  acid  by  Str«,  - 
agalactiae  in  raw  or  heated  milk. 

The  serial  dilution  of  raw  m_ilk  \7ith  heated  mill<:  confirmed  the  findings 
that  acid  production  by  Str.  agalactiae  is  apparently  influenced  by 
stimulatory  and  inhibitory  factors  In" the  milk.    The  manner  of  heat- 
ing the  miUi  used  for  diluent  was  found  to  influence  the  results  of 
the  titration.    Milk  heated  in  a  sterilizer  gave  different  results 
than  millc  heated  in  an  autoclave.    The  method  of  testing  milk  for  its 
resistance  to  the  activity  of  Str.  agalactiae  by  measuring  the  amount 
of  acid  produced  at  the  end  of  2k  hours  must  be  considered  as  measuring 
a  balance  between  both  stimulatory  and  inhibitoiy  factors  until  it  can 
be  shown  that  an  increase  in  acid  production  is  the  result  of  a  decrease 
in  the  concentration  of  inhibitory  factors  rather  than  an  increase  in 
the  concentration  of  stimulatory  factors. 

The  method  for  measuring  resistance  of  milk  samples  to  mastitis -producing 
hemolytic  staphylococci  (Micrococcus  pyogenes),  that  is  based  on  oxi- 
dation-reduction potential  changes,  was  utilized  weekly  throughout  the 
year  (Ohio.  Agr,  Expto  Sta.)o    Weekly  samples  from  approximately  15  cows 
were  exposed  to  the  action  of  the  organism    and  hourly  checks  made  to 
determicre  the  time  required  to  reach  the  point  that  methyle.ne  blue  began 
to  discolor^ ..  Consistent  variations  have  been  noted  between  cowso 
Trends  in  the  average  of  the  groups  of  cows  have  varied  from  season 
to  season  \7ith  the  resistance  being  relatively  higher  during  the  winter 
than  the  summer  in  t\JO  out  of  three  years.    This  was  ti'ue  both  in  cows 
fed  only  a  hay  and  grain  diet  all  year  and  those  receiving  pasture  and, 
or,  silage.    However,  these  two  groups  did  not  follow  similar  patterns. 

A  search  has  been  continued  for  substances  that  are  capable  of  being 
fed  to  cows  and  later  secreted  in  their  milk  to  give  the  latter  in- 
creased resistance  to  mastitis-producing  bacteria.    One  that  appeared 
promising  was  menadione.    Results  indicate  that  no  effect  was  accomlished 
on  Str.  agalactiae  either  directly  in  vitro  or  by  feeding  it  to  cows. 


-32A- 


On  the  other  hand,  uhen  fed  to  10  co\ts  the  average  resistance  of 
their  milli  samples  to       pyogenes  shoired  a  gradual  yet  considerable 
increase  for  3  izeeks.    A  field' study  \7as  then  carried  out  in  a  herd 
irhich  had  udder  infection  irith       pyogenes.    At  first  there  \rers  in- 
dications that  the  10  co^ws  receiving  menadione  izere  producing  more 
resistant  mill:  than  the  controls.    Later^  however,  this  did  not  appear 
to  he  the  case,  hut  it  shouJLd  he  noted  that  during  the  latter  period 
all  co\7s  in  the  herd  -^jere  relatively  resistant.    No  clinical  mastitis 
ijas  occurring  although  nearly  everi'  co\7  in  the  herd  uas  infected. 

Plans 

This  work  is  continuing  in  the  event  a  period  of  lo-^r  resistance  is 
encountered  so  that  some  data  can  he  obtained  indicating  iJhether 
resistance  can  he  maintained  although  it  may  not  he  raised  above 
the  normal  levels.    A  third  test  is  aimed  at  detemining  if  variations 
in  resistance  of  mill^  occur  to  colifcrm  organisms  that  are  associated 
■^nlth  mastitis. 

Publications 

The  Resistance  of  Milk  Samples  to  the  Activity  of  Streptococcus 
Agalactiae  as  Affected  by  Pasture.    \T.  D,  Poujiden,  Norm-a  A.  Franlc, 
and  U.  C.  ICimiss.    Amer.  J.  Vet.  Res.,  17,  22?,  195o. 

The  Resistance  of  Milic  Samples  to  the  Activity  of  Streptococcus 
Agalactiae  as  Affected  by  Feeding  Silage.    \h  D.  Poujiden,  Norma  A. 
Franli,  R.  \J.  Brown,  and  R.  K.  Scherer.    Amer.  J.  Vet.  Res,,  17, 
231,  1956. 

Bo\T.ne  Mastitis.    R.  M,  Brown.    USDA  Yearbook  of  Agricultuj:e,  195-^, 
p.  2l:-5. 

Mastitis  Detection,  Transmission  and  Control  ARS-DH 

These  projects  were  originated  to  identify-  the  organisms  which  cause 
mastitis,  the  frequency''  of  their  occurrence,  their  sources,  .and  the 
paths  of  transmission  and  to  develop  effective  management  methods 
for  their  control.    The  studies  were  e:cpanded  this  year  to  include 
cooperative  work  -^rL th  the  Nor-th  Carolina  Agr.  Sxpt.  Sta.    The  pre- 
dominant infective  organism^s  in  the  Belts ville  herd  dujring  the  past 
few  years  have  been  coliform  bacteria,  hemol^^ic  staphylococci, 
S.  uberis  and  Pseudomonas.    Detailed  studies  were  begun  on  the  coli- 
form bacteria  to  determine  their  detailed  identity.    ResuJLts  to  date 
sho-ir  that  coliform  m.astitis  may  be  caused  by  at  least  3  species  of 
oi-ganisms:  Escherichia  coli,  which  is  the  same  as  the  organism  in 
calf  scours;  Aerobacter  aero genes;  and  a  group  which  is  similar  but 
not  identical  to  A.  aero genes.    Limited  observations  indicated  that 
the  bam  environment  as  well  as  the  cow  may  be  important  reservoirs 
of  mastitis  infection. 
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Plans 

Detailed  studies  of  coliform  mastitis  organisms  mil  "be  continued. 
Genetic  influences  on  susceptibility  to  infection  will  be  carried 
out  at  North  Carolina  State  College.    Efforts  \i±ll  be  made  to  develop 
more  exacting  methods  of  determining  the  influence  of  barn  environ- 
ment on  infection-, 

5.    Paratuberculosis  (johne's  Disease)  ARS'-ADT 

Studies  have  been  conducted  on  the  production  of  al.lerg^''  in  cattle  in- 
jected \7ith  a  killed  Mycobacterium  paratubercuJ.osis  vaccine.  Postmortem 
examination  of  vaccinated  anima'is~shov7s  that  a  mineral  oil  suspension 
of  the  bacteria  does  not  ca-use  the  Mycobacterium  to  be  retained  at  the 
inoculation  site.    The  organisms  are  carried  to  a  number  of  lymph 
glands  of  the  body  where  they  can  be  dem^onstrated  for  as  long  as  four 
months  but  less  than  seven  months  post-vaccination.    Removal  of  the 
vaccination  site  caused  a  loss  in  allergy  in  about  one  year. 

Comparisons  were  made  of  the  microscopic  demonstration  of  M._  para- 
tuberculosis in  specimens  ^  '^hemagglutination  (HA)  test  of  blood  sera^ 
and  intradermal  Jolinin  test  of  cattle  suspected  of  having  Johne^s 
disease.    Of  38  animals,  small  acid- fast  bacilli  were  dem^onstrated  in 
15.    Eight  of  the  15  were  positive  to  HA  and  Johnin  tests,  five  were 
negative  to  IIA  and  positive  to  Johnin,  one  was  positive  to  HA  and  nega- 
tive to  Johnin,  and  one  was  negative  to  both  tests.    Of  the  remaining 
23  animals  which  were  negative  for  acid- fast  bacteria,  lo  were  positive 
for  Johnin  and  negative  for  HA,  and  seven  were  positive  for  both  tests. 
Neither  the  intradermal  Johnin  nor  the  hemagglutination  test  was  in 
complete  agreement  with  the  microscopic  findings,  and  both  tests  were 
in  agree^ment  on  only  k2  percent  of  the  cases. 

In  studying  the  hem.agglutination  test,  bovine  erythrocytes  were  in- 
vestigated as  a  possible  substitute  for  sheep  erythrocytes  in  hemagglu- 
tination tests  on  bovine  sera,  and  also  to  determine  if  there  were  any 
differences  in  erythrocytes  from  normal  animals  and  from  paratuberculosis 
or  tuberculosis  infected  animals  insofar  as  their  ability  to  become 
sensitized  with  either  johnin  PPD  or  tuberculin  PPD  was  concerned.  It 
■     was  found  that  erythrocytes  of  h'^  percent  of  the  animals  could  not  be 
sensitized.    It  did  not  appear  to  make  any  difference  if  the  animal 
fromi  which  blood  was  obtained  was  normal  or  infected  with  either  tuber- 
culosis or  Johne^s  disease. 

Plans 


Continue  studies  on  development  of  a  reliable  serological  test,  and 
on  immunization  against  Johne*s  disease. 


-sub- 
publications 


The  Present  Status  of  Our  Knowledge  of  Johne^s  Disease.    A.  B.  Larsen. 
Proc.  U,  S.  Livestock  Sanitary  Assn.,  1955. 

Paratuberculosis  (johne^s  Disease).    Aubrey  B.  Larsen  and  Howard  W, 
Jolinson.    Yearbook  of  Agriculture  195^. 

Tuberculosis  ARS-ADP 

Continued  research  with  serological  tests  for  the  diagnosis  of  tuber- 
culosis shows  that  the  modified  hemolytic  (m)  was  more  sensitive 
than  the  hemagglutination  test  (HA)  on  tuberculin  reactors,  both  lesion 
and  no  lesion  cases.    The  differences  in  the  two  tests  were  slight  on 
animals  negative  to  the  tuberculin  test  and  from  tuberculosis -free 
herds.    Testing  of  blood  samples  from  a  number  of  the  same  cattle 
with  the  complement-fixation  test  showed  very  little  correlation  be- 
tween results  of  it  and  those  of  tuberculin  test  and  post-m.ortem  findings 


The  HI'I  and  HA  tests  appear  to  have  the  m^ost  value  in  detecting  cattle 
having  long  standing  ].esions  than  in  those  having  recently  developed 
lesions.    The  former  animals  are  usually  associated  with  problem  herds 
and  the  latter  ones  ifith  herds  where  tuberculosis  is  spreading  rapidly. 
Evidence  indicates  that  recently  infected  animals  have  not  had  time  to 
develop  detectable  antibodies  in  the  blood,  but  fortunately  most  of 
them  are  detected  irith  the  tuberculin  test. 


Plans 

Continue  evaluation  of  the  HA  and  W>i  tests  with  emphasis  on  its  use 
in  problem  herds.    Application  of  a  flocculation  test  which  some 
workers  claim  will  identify  more  than  90  percent  of  the  animals  having 
tuberculous  lesions. 

Anaplasmosis  ARS-ALP 

Research  investigations  on  large  scale  production  of  anaplasmosis  anti- 
gen was  continued  to  study  the  problems  of  large  volume  production 
lots  not  encountered  in  small  experim.ental  lots,  and  to  provide  a 
supply  of  antigen  needed  to  meet  the  demands  of  a  rapidly  expanding 
testing  program.    At  present,  antigen  is  not  available  from  any  other 
known  source.    Antigen  was  produced  from  I30  head  of  cattle,  85  per- 
cent of  which  were  mature  animals  and  I5  percent  were  splenectomized 
calves.    Two  types  of  antigen  were  prepared  from  most  animals.  Seventy 
percent  of  the  antigens  produced  are  satisfactory'  for  use,  the  remain- 
ing 30  percent  mil  be  carefully  screened  for  reprocessing.    A  total 
of  82,8^+0  test  doses  of  antigen  were  shipped  to  laboratories  in  States 
and  Territories. 


Infectivity  information  has  been  developed  which  may  be  the  solution 
to  practical  field  control  and  eradication  programs.    It  has  been  demon- 
strated that  the  infectivity  level  in  an  animal  may  be  determined  by 
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measuring  the  animals  antibody  level  mth  the  complement-fixation 
test.     It  was  also  sho\7n  that  series  of  positive  test  calves  receiv- 
ing the  same  donor  blood  but  tenfold  differences  in  dosage  for  each 
animal^  I'esulted  in  a  definite  ijattei'-n  of  longer  incubation  periods 
and  lower  parasj.te  counts     in  the  blood  of  the  test  calves  for  each 
successive  tenfold  decrease  of  the  infectious  dosage. 

Calves  born  from  positive  reacting  damj  frequently  developed  a  positive 
reaction.    Calf  inoculation  tests  from  these  reactor  calves  vere  nega- 
tive and  the  positive  serological  reactions  became  negative  after  a 
fe\T  ifeeks.    These  results  indicate  transfer  of  the  disease  antibody 
from  the  infected  dam  to  the  offspring,  ijithout  transfer  of  infection, 
through  colostrurii  and  milk  for  the  first  fev  weeks  of  the  calf's  life. 
A  marked  difference  in  the  natural  resistance  to    anaplasmosis  was  ob- 
served between  the  commion  dairy  breeds  of  this  country  and  crossbred 
Sindhi  animals,  as  measured  by  heavy  challenge  exposures  used  on  110 
adult  cattle.    Animals  iTith  Sindhi  blood  were  the  m.ore  resistant « 

Anaplasmosis  herd  incidence  surveys  were  made  on  19  herds  containing 
hQ02  cattle  from  Montana,  Tennessee,  Texas,  Oregon,  Pennsylvania, 
Ohio,  and  Washington.     l6.3  percent  were  positive;  7«5  percent  were 
suspicious;  and  75«-7  percent  negative.    There  were  3248  cattle  tested 
in  California,  Uashington,  Oregon  and  Arizona  containing  115  post5.ve, 
80  suspicious  and  3053  negative.    The  negatives  were  for  export  to 
Hawaii  in  connection  with  anaplasmiosis  test  and  slaughter  field  trial 
eradication  program. 

Serological  technicians  from  Virginia,  Wyoming,  Oregon  and  Louisiana 
were  given  a  course  of  special  training  in  preparation  for  develop- 
ing their  oim  testing  laboratories.    One  infected  herd  in  Virginia 
has  eradicated  the  disease  in  3  years  by  using  a  program  of  test  and 
segregation  of  reactors  from  negative  animals.    Another  Virginia  beef 
herd  of  3200  head, with  a  low  incidence  of  reactors  in  1955^"  "^^^s  kept 
under  observation  for  one  year  to  determine  the  natural  rate  of  dis- 
ease spread.    Only  9  new  reactor  animals  were  foundo    All  reactors 
were  removed  from  this  herd  in  195*^  ^'^^^  "the  herd  was  closed  to  ajiy 
imports. 

Plans 

Plans  are  under  way  for  additional  cooperative  field  trial  eradication 
studies  with  herds  in  Tennessee,  Louis iaziti.^.  Texas,  Virginia,  Washington, 
and  Oregon.    Cooperative  work  \T±th  MT  on  infectivity  studies  in  ticks, 
and  insecticide  disease  control  studies,  is  also  planned. 

Publications 

The  Status  of  the  Complement-Fixation  Test  for  the  Diagnosis  of  Ana- 
plasmosis in  1955"     D.  H,  Gates  and  T.  0,  Robyc    Annals  of  The  New 
York  Academy  of  Sciences,  Vol,  6k,  p.  31-39,  July  I956, 
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Publications  (continued) 


Anaplasmosis  of  Cattle.    John  C.  Lotze,  D.  \h  Gates,  and  T.  0.  Roby, 

The  Yearbook  of  Agriculture  195^ 

8,  Vesicular  Stomatitis  ARS-ADP 

Prior  to  I952  vesicular  stomatitis  (V. S. )  was  observed  to  occur  natu- 
rally only  in  cattle  and  horses.    During  the  last  five  years  initial 
outbreaks  of  New  Jersey  type  V.  S.  occurred  each  spring  in  sv/ine  on 
the  Gulf  Coast  and  coastal  plain  areas  of  the  Southeast,    Three  strains 
of  New  Jersey  type  V.  S.  virus  of  cattle  origin,  isolated  in  19^!-9  from 
Arizona,  Texas,  and  V/yoming,  were  compared  with  9  strains  of  swine 
origin  virus  of  the  same  type  collected  in  1952-55  to  determine  if 
some  changes  coiild  have  talcen  place  in  the  virus.    Vims  comparisons 
were  made  serologically  by  complement -fixation  and  serum  neutralization, 
immunologically  by  virus  cross  challenge  and  by  species  susceptibility 
tests  on  swine,  guinea  pigs,  chickens,  and  fertile  hens*  eggs.  No 
measurable  difference  could  be  demonstrated  between  cattle  and  si/ine 
origin  virus  except  the  cattle  origin  virus  strains  were  more  easily 
adapted  to  chicken  eggs. 

A  practical  and  valuable  serological  diagnostic  and  typing  procedure 
was  developed  and  is  now  being  routinely  used  on  sera  from  cattle  where 
it  is  suspected  a  vesicular  disease  has  occurred    but  no  virus  can  be 
found.    The  testing  procedure  combines  the  use  of  two  previously  de- 
veloped tests,  complement* fixation  and  serum  neutralization  tests  on 
unlmown  sera.    This  testing  procedure  will  identify  past  infection 
with  V.  S,     It  will  identify  the  tyye  of  virus  the  animals  were  in- 
fected with  and  it  gives  information  on  the  approximate  time  the  dis- 
ease occurred.     It  is  a  valuable  instrument  for  confirming  a  V,  S. 
diagnosis  where  foot -and -moiith  disease  was  suspected  and  previously 
a  diagnosis  could  not  be  made. 

Vesicular  stomatitis  virus  of  both  New  Jersey  and  Indiana  types  from 
cattle  origin  have  been  successfully  adapted  to  swine  kidney  tissue 
culture  cells.  Serum  from  cattle  which  has  previously  been  infected 
\7ith  V, S.  of  New  Jersey  or  Indiana  type  was  then  used  in  combination 
with  tissue  culture  adapted  virus  of  each  type,  following  which,  tissue 
culture  cells  were  inoculated.  These  serum  neutralization  tests  al- 
though limited  in  nuraber  were  successful  and  conTpared  favorably  with 
parallel  control  neutralization  tests  made  in  fertile  chicken  eggs. 

9.  Mucosal-Respiratory  Diseases -Complex  of  Cattle  ARS-ADP 

Cooperative  work  is  being  e:q?anded  on  the  influenza-like  disease  of 
California,  the  rhinotracheitis  of  Colorado,  the  mucosal  disease  of 
Iowa,  the  mucosal  disease  of  Indiana,  the  virus  diarrhea  of  New  York, 
and  the  virus  diarrhea  of  Indiana.    The  California  influenza-lil^e 
disease  of  dairy  cattle  and  the  Colorado  rhinotracheitis  or  "red  nose" 
have  been  experimentally  produced  with  nasal  washings  and  have  similar 
symptoms.    Studies  were  made  on  the  lesions  and  pathology.    In  order 
to  demonstrate  the  iiiimunologic  relationships  between  California  and 
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Colorado  outbreaks ^  calves  recovered  from  experimental  infections 
with  California  material  and  calves  recovered  from  Colorado  material 
were  injected  \7±th  Colorado  material.    None  contracted  the  disease, 
strongly  suggesting  both  diseases  were  caused  by  the  same  type  of 
virus,  alike  irrmuno  logic  ally.    Observ'-ations  are  continuing  on  the 
duration  of  immunity.    This  disease  has  been  diagriosed  in  15  States. 

Work  on  virus  diarrhea  of  Indiana  and  virus  diarrhea  of  New  York 
(lnd«  Agr.  Expt.  Sta» )  indicates  these  two  diseases  appear  to  be  caused 
by  two  immunologically  different  types  of  vims  which  were  both  dif- 
ferent from  the  Colorado  and  California  respiratory  diseases.  Exten- 
sive investigatations  have  been  conducted  on  the  virulence^,  pathology, 
and  symptoms  of  virus  diarrhea.    Virus  from  outbrea^ks  in  the  California 
influenza- like  disease,  in  the  Colorado  rhinotracheitis,  and  in  the 
Indiana  virus  diarrhea  was  successfully  gi'own  in  tissue  culture,  the 
former  by  California  and  the  latter  by  Indiana.    This  constitutes  a 
definite  isolation  and  p3-oof  of  viral  etiology  as  well  .as  the  pro- 
vision of  a  satisfactory  m.ethod  of  virus  propagation  in  the  laboratory « 
Mucosal  disease  of  Indiana  is  being  extensively  studied  (ind^  Agr.  Expt, 
Sta^ )  \Tith  considerable  progress  toward  the  finding  of  a  cause  and 
some  predisposing  causes r 

A  reference  or  banlc  laboratoiy  for  typing  of  viruses  isolated  from  cases 
of  rraicosal  diseases  and  virus  diarrhea,s  of  other  States  was  coopera- 
tively established  (ind,,  Agr.  E^cpt.  Sta. )  and  one  for  rhinotracheitis 
and  influenza- like  diseases  (Colo.  Agr.  Expt,  Sta.).     In  work  at 
Colorado  on  the  in:muno logical  response  of  cattle  from  different  routes 
of  inoculation  with  different  materials,  the  intramuscular  inoculation 
of  virus  material  from  nasal  washings  produced  a  better  iinmuno logical 
response  than  other  routes  and  materials. 

Plans 

Research  will  be  expanded  along  the  lines  of  immunological  studies, 
kinds  and  types  of  viruses  in  the  influenza -like  disease  of  dairy 
cattle,  red  nose,  rhinotracheitis,  and  virus  diarrheas*    Work  will 
be  initiated  on  the  cause  or  causes  of  the  mucosal  disease  of  Iowa 
and  expanded  on  the  mucosal  disease  of  Indianao 

Publications 

Mucosal  Disease  CompleXc    ARS  Special  Report  No,  22-27,  pp-  1-9, 
June  195^ • 

Recent  Development  on  Upper  Respiratory  Disease  of  Cattle.    D,  G, 
McKercher,  J.  E.  Moulton,  J.  \h  Kendrick,  and  Jo  Saito,    Proc.  U.  S, 
Livestock  Sanitary  Assn.,  pp.  I5I-I67,  Nov*  1955* 

Infectious  Rhinotracheitis  in  Cattle.    I.  Pathology  and  Symptoms. 
Rue  Jensen,  T.  L.  Chow,  and  W.  W,  Bro^m.,    Proc.  U,  S.  Livestock 
Sanitary  Assn.,  pp.  I89-I99,  Nov.  1955. 
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Publications  (continued) 

Infectious  Rhinotracheitis  in  Cattle.    II.  Experimental  Reproduction. 
T.  L.  Cho-\7,  A.  \J,  Deem,  and  Rue  Jensen.    Proc.  U.  S.  Livestock  Sanitary 
Assn.,  pp.  168-172,  Nov.  1955. 

Infectious  Rhinotracheitis  in  Cattle.    III.  An  Epizootiological 
Study.    T.  L.  Choir,        L.  Palotay,  and  A.  IJ.  Deem.    Jour.  Amer.  Vet. 
Med.  Assn.,  Vol.  128,  pp.  3I1-8-35I,  April  195^. 

The  Mucosal  Diseases  of  Cattle  -  Spizootiology,  S^/mptomatology,  and 
Experimental  Studies.    W.  R.  Pritchard.    Proc.  Amer.  Vet.  Med.  Assn.  92, 
pp.  37-^2,  1955. 

Virus  Diarrhea  and  Mucosal  Disease,    IJ.  R.  Pritchard,  R.  G.  Carson, 
H.  E.  Moses,  and  D.  E.  Bunnell  Taylor <.    Proc.  U,  S.  Livestock  Sanitary 
Assn.,  pp.  173-188,  Nov,  1955. 

A  Transmis sable  Disease  Affecting  the  Mucosae  of  Cattle.    U,  R. 
Pritchard,  Doris  Bunnell  Taylor,  H.  E.  Moses,  and  L«  P,  Doyle. 
Jour.  Amer.  Vetc  Med.  Assn.,  Vol.  128,  No.  1,  pp.  1-5^  Jan.  195^. 

10.    Ruminant  Bloat  ARS-APH 

Sz  ADP 

Extensive  studies  on  ruminant  bloat  have  involved  the  use  of  both 
sheep  and  cattle  and  has  involved  direct  cooperation  vith  lJU,  ADP 
and  FC  of  ARS,  and  irith  the  Neir  York  State  Veterinary  Co3-lege  and  the 
Calif.,  Md.,  I-linn.,  I-'Iiss.,  and  Wis,,  Agr.  Expt.  Stas.    Progress  can 
be  reported  on  the  follo'^Jing  phases  of  the  work; 

(a)  Physiological  Studies 

This  is  a  study  of  the  relationship  of  eructation,  nerve  supply  and 
physiology  of  the  bovine  forestomachs,  bloat-producing  substances  in 
legume  plants,  and  the  stomach  contents  of  bloated  cattle  to  the  cause 
of  bloat,  cause  of  death  therefrom,  and  of  decreased  milli  production 
in  bloated  cows.    IJork  has  continued  on  determination  of  the  anatomy, 
innervation,  and  physiology  of  the  normal  forestomachs  of  unanesthetized 
adult  cows  surgically'"  prepared  vrith  two  sets  of  electrodes  on  the 
dorsal  trunli  of  the  vagus  nerve.    Progress  is  being  made  toward  gain- 
ing a  fundamental  understanding  of  the  innervation  and  motility  patterns 
of  eructation  in  normal  cattle  and  the  possible  causes  of  abnormality  of 
these.    The  mechanics  of  eructation  and  the  nervous  -  influences  thereof 
are  being  studied  using  electric  stimuli,  five  drugs,  and  alfalfa  saponin 
The  rumen  wall  around  the  cardia  is  rich  in  receptors  which  stimulate 
eructation  and  also  in  receptors  which  inhibit  eructation.    Three  branches 
of  the  vagus  nerve  have  been  found  to  supply  the    esophagus  at  varying 
levels  and  also  the  sphincters  of  the  esophagus.    Organic  acids  have 
been  isolated  from  alfalfa  which  produce  "bursts"  of  gas  as  they  are 
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decar'bo^c^'-lateci,  by  paiircli  organisms.    Bloat  was  produced  experimentally 
in  dairy  cattle  by  drenching  -^jith  dehydrated^  ground  a3_f alf a  and  fresh 
egg  \7hite_,  suggesting  the  soluble  protein  content  of  forage  may  be  a 
factor.    This  tjrpe  of  induced  bloat  results  from  the  accumulation  of 
foamy  ingesta  end.  was  experimentally  prevented,  by  a  sma,3.1  amount  of 
vegetable  oil.     Severe  bloat  was  produced  in  dairy  catole  by  feeding 
fresh  green  chopped  alfalfa  and  it  was  found  the  addition  of  a  small 
quantity  of  vegetable  oil  to  this  prevented  bloat e    Five  legumes ^ 
groim  on  the  same  soil  type  with  the  same  fertilizer  treatment,  were 
clipped  and  fed  to  cattle  „    IJhite^  Batch,,  crimson,  and  Persian  clover 
were  fed  in  the  full  bloom  stage  and  red  clover  and  alfalfa  in  the 
pre -bloom  stage,.    An  effort  is  being  made  to  determine  the  bloat  index 
of  this  group  of  legimiese    Radioisotopes  are  now  being  used  by  which 
an  improved  and  precise  technique  has  been  developed  for  studying 
rumen  bacterial  metabolism,  based  on  C"^ labeled  substrates o    A  simpli- 
fied concentrate  from  other  than  natural  feedstuffs  was  developed 
which  is  similar  to  the  chemlca.l  composition  of  a  bloat-producing 
concentrate.    This  diet  produced  chemical  changes  of  a  similar  order 
to  that  of  the  bloat-producing  diet,  but  not  the  frothiness  or  the 
increase  in  the  degree  of  encapsulation  of  nimen  bacteria.  Since 
these  cattle  have  been  receiving  about  the  same  amomt  of  alfalfa 
hay  as  the  animals  on  the  feed  lot,  bloat-producing  diet,  this  sug- 
gests strongly  that  certain  factors  exist  in  barley  and/or  soybean 
oil  meal  other  than  starch  and  protein  which  are  necessary  for  bac- 
terial encapsulation  and  froth  production, 

(b)  Pharmacological  Studies 

Studies  have  been  conducted  to  detemine  the  effect  of  administration 
of  alfalfa  saponin  to  sheep.    Bloat  symptoms  have  been  produced  in 
sheep  following  intraruminal  and  intravenous  administration  of  the 
saponin  under  appropriate  conditions o     It  has  been  sho'^m  by  physio- 
logical and  pharmacological  studies  that  intravenous  administration 
of  the  alfalfa  saponin  (l  g.  doses)  can:  (l)  Prevent  eructation 
(belching)  in  sheep  by  its  actions  on  the  esophagus  and  other  organs; 
(2)  cause  lack  of  rumen  tone;   (3)  have  a  pronounced  effect  on  the 
respiratoiy  center  and  can  cause  respiratory  failure;   (h)  affect 
heait  action  and  blood  pressure;  and  (5)  result  in  toxic  effects  other 
than  those  listed  above,     Intraruminal  administration  of  large  dosec 
of  alfalfa  saponin  to  sheep  (50  go)  results  in  similar  effects.  Smaller 
doses  (15  to  30  g)  results  in  reduced  ruminal  motility  in  some  sheep 
and  has  li.ttle  apparent  effect  in  others »    Administration  of  1  grara  of 
the  alfalfa  sponin  into  the  duodenum    of  sheep  results  in  an  immediate 
cessation  of  all  rumen  motility  except  that  associated  \n.th  eructation. 
It  has  been  possible,  therefore,  to  separate  the  contractions  of  the 
ruj'iien  that  are  associated  with  eructation  from  those  associated  with 
mixing  of  the  rumen  contents.    With  this  and  other  techniques  it  has 
been  sho\7n  that  the  rtimen  contractions  associated  with  eructation  are 
stimulated  by  gas  pressure  rather  than  by  the  presence  of  fibrous  ma- 
terial and.  that  apparently  these  contractions  are  controlled  by  dif-  • 
ferent  nerve  impulses  or  by  a  different  nerve  network  than  the  regular 


contractions,    Legunie  press  juices  have  been  shoizn  to  effect  ruminal 
motility  in  a  manner  similar  to  that  of  alfalfa  sponin,  however^  some 
saponins  isolated  from  non-legimies  have  not  affected  ruminal  motility. 

In-vitro  studies  indicate  that  alfalfa  saponins  may  play  an  important 
part  in  the  formation  of  and  the  stabilization  of  frothy  ruminal  con- 
tents, but  that  other  factors  are  necessary  for  the  production  of 
frothy  bloat  in  addition  to  the  saponin.    Mild  e^cperimental  "frothy" 
bloat  has  been  produced  in  sheep  by  the  use  of  legume  press  juices 
and  by  the  use  of  a  combination  of  water  soluble  protein,  alfalfa 
saponin  and  plant  sugars.    Observations  during  this  type  of  experi- 
mental bloat  have  indicated  that  the  ruminal  contractions  associated 
with  eructation  increase  in  frequency  and  even  in  streng"th  while  the 
"major"  ruminal  contractions  can  be  markedly  reduced  in  strength. 
The  gross  and  histological  lesions  resulting  from  toxic  levels  of 
alfalfa  saponin  have  been  determined  in  sheep, 

(c)  Fermentation  in  the  Rumen 

There  was  some  expansion  of  the  basic  fimdamental  work  on  bloat  of 
ruminants  (coop.  California,  Cornell,  Maryland,  Minnesota,  I^/Iississippi, 
and  Wisconsin  Agr.  Expt.  Stas.)o    Radioisotopic  studies  have  been 
applied  for  the  first  time  to  bloat  studies  on  the  fermentation  in 
rumens  of  bloated  animals  and  an  artificial  heart  and  lungs  have  been 
developed  for  physiological  studies  connected  mth  bloat.    The  efferent 
nervous    influences  of  the  entire  esophagus,  including  the  sphincters, 
have  been  worked  out  \rLth  decerebrated  sheep.    The  effects  of  changes 
of  the  position  of  the  sheep  on  the  process  of  eructation  have  been 
deterrtiined.    Some  basic  work  has  been  done  on  the  isolation  from  alfalfa 
of  organic  acids  which  produce  "bursts"  of  gas  as  they  are  decarboxy- 
lated  by  paunch  organisms.    These  have  been  identified  by  chromatography?-. 
This  may  be  the  reason  for  rapid  froth  production  with  legumes  as  this 
phenomenon  is  absent  or  less  extensive  in  grasses.    This  work  may  be 
an  important  contribution  to  the  bloat  problem.    In  studies  on  the 
effect  of  protein  level  of  forage  on  incidence  of  bloat,  the  disease 
could  be  produced  in  a  severe  nature  by  the  addition  of  egg  albumen 
to  ground  alfalfa.    The  rate  of  eructation  was  normal  or  slightly 
accelerated  but  the  amount  of  gas  eructed  per  belch  did  not  suffice  to 
prevent  bloat. 

(d)  Feedlot  Bloat  and  Bacteriological  Studies 

A  diet  has  been  developed  that  will  result  in  frothy  bloat  in  cattle. 
A  difference  has  been  noted  among  animals  in  their  susceptibility  to 
bloat.    The  incidence  of  and  severity  of  bloat  in  relation  to  the  time 
the  animals  received  the  bloat  producing  diets  was  increased  materially. 
This  increase  in  the  incidence  of  bloat  with  time  can  not  be  correlated 
with  any  of  the  existing  theories  for  the  pathogenesis  of  bloat.  It 
has  been  found,  however,  that  certain  changes  in  the  nature  of  the 


ruTiiinal  contents  is  correlated  \n.th  the  incidence  of  this  t^rpe  of 
"bloat.    A  highly  significant  correlation  "between  the  percentage  of 
encapsulation  of  microorganisms  and  the  occurrence  of  bloat  was  noted. 
Over  a  lo.veek  period  during  uhich  the  incidence  of  hloat  steadily 
increased,  negative  correlation  \7as  found  het^reen  the  percent  of 
i-nminal  contents  which  settled  out  into  a  licxuid  phase  and  the  in- 
cidence of  hloat.    Bacteriological  and  biochemical  studies  conducted 
during  this  period  indicated  that  the  metabolic  activity  of  the  rumen 
microorganisms  did  not  reach  an   equilibrium  for  a  considerable  length 
of  time  after  the  cattle  Mere  started  on  the  bloat  producing  diet. 
This  finding  is  significant  in  that  it  is  generally  believed  that  the 
metabolic  activity  of  rumen  microorganisms  reaches  an  equilibrimi  very 
rapidly  following  a  dietary  change. 

An  in- vitro  test  for  studying  the  stability  of  froth  of  rimiinal  con- 
tents indicated  that  methyl- silicone  preparations  are  effective  in 
breaking  froth_,  but  that  they  may  have  to  be  used  in  larger  quantities 
than  often  recommended.    Turpentine  and  kerosene  are  very  effective  in 
breaking  frothy  ingesta  in  in- vitro  tests.    A  nmiber  of  detergents 
proved  to  be  ineffective  in  reducing  the  formation  of  froth. 

(e)  Chemical  Composition  of  LegiMes  in  Relation  to  Bloat 

The  readily  fermentable  sugars  of  legumes  may  result  in  rapid  gas 
formation  and  thus  contribute  to  the  pathogenesis  of  acute  bloat. 
In  studies  on  the  carbohydrate  content  of  alfalfa  and  Ladino  clover 
forage  it  was  found  that  the  total  sugar  content  of  Ladino  clover 
may  be  as  high  as  10  to  12  percent  (dr;^^  matter  basis)  during  the 
bloating  stages  of  gi^oi/t-h.    The  total  soluble  sugars  vary  according 
to  the  season  of  the  year  and  with  the  time  of  day.    The  total  soluble 
sugars  content  can  also  be  affected  by  fertilizer  application. 

Plans 

IJork  on  all  phases  of  in-iminant  bloat  irLll  be  continued  and  eiqDanded 

to  learn  more  of  the  norr^ial  and  contrast  them  with  bloated  co'^js. 
(See  Proposals  for  Committee  Consideration). 
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in  Feed  Lot  Bloat.    Don  R.  Jacobson  and  Ivan  L.  Lindahl.    Uni.  of 
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Physical  Properties  of  Paunch  Juice  Which  May  Contribute  to  Bloating. 
R.  E.  Nichols.    Veterinary  Medicine  51,  No.  2,  pp.  ^1-7-52,  February  195^ 

The  Effect  of  Protein  Level  on  Rumen  Volatile  Fatty  Acids.    N.  S. 
IJoodhouse,  R.  F,  Davis,  and  G.  H.  Beck.    Misc.  Pub.  No.  238,  Maryland 
Agr.  Expt.  Sta.,  June  1955.  , 


Pulolications  (continued) 
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D.  C.  Meredith  and  R,  B.  Barrett,    Amer.  Jour.  Vet,  Research^ 
Vol.  16,  1955. 

Changes  in  Temperature  of  Reticulo-Ruminal  Content  Follo"t^^.ng  the 
Drinliing  of  vJater,  R.  D.  Dillon  and  R.  E.  Nichols.  Anier.  Jour, 
Vet.  Research,  Vol,  1955« 

Cinefluoro graphic  Stu-dies  of  the  Ruminant  Stomach  and  of  Eructation. 
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A  Sampling  Tuhe  for  Rumen  Fluid.    R.  E.  Nichols.    Am-er.  Jour,  Vet, 
Research,  July  1955 • 

Physiological  Studies  of  the  Vagal  Nerve  Supply  to  the  Bovine 
Stomach.     II.  Studies  on  the  Eructation  Mechanism  in  Adult  Cattle a 
H.  E.  DziuJi  and  A.  F.  Sellers.    Amer.  Jour.  Vet,  Research,  Vol,  I6, 
No.  61,  pp,  1^-99-5011-,  Oct,  1955o 

Ph^^sical  Properties  of  Paunch  Juice  VJliich  May  Contribute  to  Bloating, 
R.  E.  Nichols.    Vet.  Med,,  Vol,  51,  No,  2,  pp,  ^1-7-52,  Feb,  I956. 

The  Apparent  Surface  Tension  and  Relative  Viscosity  of  Pamch  Fluid  , 
of  Cattle  Fed  Hay,  Fresh  Grass,  or  Fresh  Legumes.    R.  E.  Nichols, 
R.  D.  Dillion,  Xatherine  Penn,  Jean  Bryant,  and  John  Schreiber, 
Vet.  Med.,  Vol.  5I,  pp,  389-39I,  Aug.  I956. 

The  Sequence  of  Events  Preceding  Death  of  a  Cov7  in  Acute  E>rperimental 
Bloat  on  Fresh  Alfalfa  Tops.    J.  M.  Boda,  P.  T.  Cupps,  Harry  Colvin,  Jr 
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Stomach  IJorms  Injurious  to  Cattle  in  the  South  ARS-ADP 

Eicperiments  carried  out  at  A.ubum,  Alabama,  showed  that  the  mediuia 
stom.ach  worm  and  the  stomach  hainrorm  are  among  the  most  injurious 
of  the  various  kinds  of  worm  parasites  that  attack  calves  in  the 
Southeast.    These  worms  either  killed  the  test  calves,  or  injured 
their  health  so  seriously  as  to  cause  marked  loss  of  weight,  or  re- 
tardation in  groirbh.    The  experiments  showed,  moreover,  the^t  the 
intestinal  hair^-jomi  was  .at  least  as  injurious  to  the  test  calves  as 
these  stomach  worms. 

Plans 

Studies  are  being  continued  to  evaluate  the  effect  of  parasites  in 
the  growth  of  calves,  and  determine  which  of  the  various  ones  are 
the  most  injurious. 


12.    Stomach  Hain/orms  from  Horses  Injurious  to  Calves  ARS-ADP 

Three -month -old  dairy  calves  (coop,  Ky»  Agr.  E:cpt.  Sta. )  succumbed 
to  heavy  infections  mth  the  strain  of  the  stomach  hair^rorm  that 
occurs  in  horses  o    The  parasites  caused  severe  inflammatj.on  of  the 
fourth  stomach  and  produced  significant  changes  in  the  composition 
of  the  hQ.ood  serum.    These  changes  included  a  decline  in  the  totaj. 
amount  of  serum  protein  and  the  albuiQin  component  and  an  increase 
in  one  of  the  serum  globulins.    The  finding  that  the  stomach  hair- 
worm is  transmissible  from  horses  to  calves  and  can  be  injurious  to 
them  points  up  the  danger  of  grazing  calves  on  past'cires  occupied,,  or 
recently  occupied^  by  horses.    It  indicates  the  need  for  more  investi- 
gation of  the  susceptibility  of  various  classes  of  livestock  to 
parasites  that  are  common  to  more  than  one  class  and  the  impact  of 
cross-transmission  from  one  host  to  another  on  the  economy  of  pro- 
duction of  the  respective  classes, 

13-    Sujoner-Rested  Pastures  Safe  for  Grazing  in  Late  Fall  ARS-ADP 

At  Beltsville,  permanent  pastures  of  native  gi*asses^  imoi-Tn  to  be 
heavily  contaminated  \7ith  parasites  during  the  smcmery  were  made 
re3.atively  safe  for  cattle  by  withliolding  infected  animals  from 
them  during  the  period  Augu.st  throiigh  October.    During  the  3 -month 
resting  period^  most  of  the  parasite  larvae  on  the  pasture  died  off, 
in  the  absence  of  cattle  hosts,  and  beginning  early  in  November  ani- 
mals were  safely  maintained  thereon c    Even  though  such  a  pasture  was 
again  contaminated  in  the  fal3.,  infective  larvae  did  not  develop  or 
survive  in  sufficient  numbers  during  the  winter  months  to  make  the 
pasture  dangerous  to  cattle  grazed  during  the  following  spring. 
Other  studies  are  being  carried  out  to  provide  information  on  methods 
of  circumventing  clinical  parasitism  by  pasture  management, 

Ik,    Parasites  Increase  Cost  of  Cattle  Production  ARS-ADP 

Losses  from  roundworm  parasites,  estimated  at  about  iol,  500  per  farm 
were  sustained  by  cattle  raisers  on  13  farms  in  Georgia  where  losses 
from  parasites  have  been  a  serious  drain  on  cattle  production.  Losses 
from  sickness  and  death  of  parasite  affected  animals  ranged  from 
to  nearly    3^200  per  farm.    The  affected  animals  harbored  an  average 
of  more  than  100,000  worms  per  head,  whereas  non-affected  animals  in 
the  same  general  area  had  less  than  500O  per  head.    Seventeen  dif- 
ferent kinds  of  roimdiTorms  were  involved,  two  of  which  have  not  been 
previously  found  in  the  south. 

Plans 

Investigations  to  determine  the  extent  of  the  production  losses  that    ~  - 
parasitism  of  livestock  causes  in  the  South,  and  to  identify  the  con- 
ditions on  farms,  including  husbandry  practices,  that  need  to  be 
corrected  to  prevent  these  losses  are  being  continued. 


15.    Pasture  Types  Influence  Consumption  of  Phenotliiazine  'oy 

Grazing;  Cattle  ARS-AD? 

Yearling  cattle  grazed  during  winter  and  spring  on  crimson  clover 
cheat  grass  and  on  oats  pastures  (coop.  Ga.  Agr.  Sept.  Sta, )  and 
periodically  dosed  \7ith  plienotiiiazine.,  consumed  enough  of  this  drLig 
hy  licking  medicated  mineral  "blocks  to  affect  fairly  adequate  control 
of  adult  stom.ach  -vzorms.    These  parasites  are  among  the  most  injurious^ 
if  not  the  most  harroful,  of  the  irorm  parasites  that  affect  calves  in 
the  South.    Similar  cattle  pastujred  on  ryegrass  did  not  take  in  enough 
of  the  drug  to  control  satisfactorily  the  parasites^  except  -^^hen  the 
grazing  i:as  poor,  when  more  of  the  drug  vas  consumed  \jlth  "beneficial 
resuJ-ts . 

In  another  test,  yearlings  grazing  on  fescue  and  on  ryegrass  consumed 
enough  of  the  drug  to  reduce  development  of  infective  roundworm  larvae 
on  the  pastures,  -jhereas  those  grazing  on  teniporar^^  forage  did  not 
take  in  enou^  of  the  c'jrug  to  cut  d.omi  the  pasture's  infectiousness 
materially. 


Plans 


The  \7ork  is  "being  continued  to  o"btain  facts  on  vhich  to  build  a  suc- 
cessfuJ.  means  of  controlling  roundworm  parasites  by  free-choice  con- 
sumption of  drugs  by  cattle  on  pasture. 

16,  Young  Cattle  Need  Protection  Against  '.Jorm  Parasites  ARS-ADP 

In  tests  at  Beltsville,  cattle  9  to  I8  months  old,  reared  parasite 
free,  were  highly  susceptible  to  the  injurious  effects  of  common 
species  of  roundwoims  of  the  digestive  tract.    VJhen  heavily  exposed 
to  infection  the  younger  animals  suffered  from  diarrhea,  which  was 
bloody  in  some  cases,  failed  to  eat  norm.ally,  lost  weight,  became 
prostrated  and  died.    Scm-e  died  so  soon  after  infection  that  examina- 
tion prior  to  death  would  not  have  proven  that  they  were  suffering 
from  parasitism.    The  older  animals,  less  heavily  exposed    to  infection, 
all  survived  but  some  scoured  and  all  either  lost  weight  or  failed  to 
gain  weiglit  normally. 

Plans 

The  observations  are  being  continued. 

17.  BuHs  Susceptible  to  Trichomonad  Parasites  of  S^/ine  ARS-ADP 

A  bull  (coop.  Utali  Agr.  Expt.  Sta. )  that  bred  cows  harboring  in  the 
reproductive  tract  an  infection  of  trichomonad  parasites  from  the 
gut  of  swine,  became  infected  with  these  parasites,  and  subseqiaently 
transmitted  them  to  other  heifers.    Previous  work  has  shoim  that 
trichomonad  parasites  of  porcine  origin  can  parasitize  the  reproductive 


-U5- 

tract  of  co\7s  and  cau.se  "breeding  difficulties There  is  a  rather 
widespread  farra  practice  of  associating  serine  and  cattle,  particu- 
larly dairy  cattle »    These  findings  indicate  that  porcine  trlchomonads 
may  constitute  another  problem  in  connection  with  breeding  difficulties 
in  cattle o 

Plans 

The  work  is  continuing. 

18,    Calves  Susceptible  to  a  Blood  Parasite  of  Eujiians  ARS-ADP-. 

Uork  at  Beltsville  showed  that  dairy  calves  can  harbor  a  flagellated 
blood  parasite  (trypanosome)  that  causes  a  severe  and  often  fatal 
disease  of  human.s  (Chagas'  disease)  in  Central  and  South  America, 
This  disease  has  recently  been  diagnosed  in  two  persons  in  Texas o 
The  parasites  were  discovered  in  a  raccoon  in  the  vicinity  of  Belts- 
ville*   It  has  been  linown  for  a  long  time  that  wild  animals  of  the 
Southwest  are  infected  but  this  is  the  first  time  these  parasites 
have  been  found  this  far  north.  They  are  transmitted  by  insects 
(kissing  bugs)  that  feed  on  animals  and  humans «     Some  of  these  j.n- 
sects  are  more  or  less  coiimon  in  the  Beltsville  area.    Although  the 
calves  that  were  inoculated  irLth  the  parasites  have  shoi/n  no  recog- 
nizable symptoms,  the  organisms  could  be  found  in  the  blood  stream 
for  several  days,  after  which  they  were  found  for  longer  periods  in 
the  heart  and  elsewhere  in  the  body  of  animals  autopsied,  and  presum- 
ably could  serve  as  sources  of  infection  of  bugs  that  might  feed  on 
them. 

Plans 

The  investigations  are  being  continued, 

19 «    Winter  Scours  of  Calves  ARS-ADP 

Studies  (coop.  Mont,  Agr.  E^cpt.  Sta.)  of  factors  governing  the  spread 
of  winter  scours  (coccidiosis)  of  calves  showed  that  when  the  infec- 
tive stage  (oocyst)  of  the  parasite  became  fully  d.eveloped  they  enter 
a  dormant  stage  end.  are  highly  resistant  to  climatic  conditions o  This 
enables  them  to  survive  in  the  environment  of  calves  and  develop  when, 
swallowed  by  them.    After  the  oocysts  have  begun  to  develop  mfavor- 
able  weather  may  retard,  but  not  stop,  development.    The  high  degree 
of  resistance  to  unfavorable  conditions,  which  the  fully  developed 
infective  stages  attain  complicates  the  problem  of  controlo 

In  a  small  test  carried  out  umder  experimental  conditions  to  devise 
means  of  combatting  winter  scours,  dairy  calves  that  recovered  from 
a  severe  initial  infection  of  the  parasites  were  somewhat  resistant 
to  the  effects  of  another.    Calves  so  infected  failed  to  develop  the 
syndrome  of  bloody  scours  characteristic  of  this  disorder,  but  their 
growth  was  retarded. 


Plans 

Uork  is  continuing  to  obtain  facts  relative  to  parasitic  TJinter 
scours  that  can  be  used  as  a  means  of  combatting  this  condition. 

20 .  Treatnents  for  Reproductive  Failures  Due  to  Parasites  AES -PD'P - 

Progress  is  being  made  in  the  search  for  treatnents  tha,t  'ri3JL  check 
abortions  and  other  reproductive  failures ( genital  trichomoniasis) 
(coop.  Utah  Ag*r.  Expt.  Sta. )  by  destroying  Irichomonad  parasites  in 
the  reproducti'.'e  tra::t  of  bulls »    Once  a  bull  becomes  infected  \7ith 
these  parasites  he  infects  the  co-^7s  he  breeds.    Ho  entirely  satis- 
factory means  of  curing  infected  bulls  is  available.    Premising  re- 
sults have  been  obtained  by  massaging  the  reproductive  organs  \j±th 
an  ointment  containing  acrifla^nne,  but  the  treatment  is  difficult 
to  apply  satisfactorily^  and  the  most  effective  strength  of  the 
ointment  h-as  not  been  determined.    Ointments  strong  enough  to  insure 
destruction  of  the  parasites  have  inj'ored  severely  the  reproductive 
organs  of  some  bulls.    Those  not  strong  enough  to  cause  injury, 
eliminated  the  parasites  in  some  caseS;,  and  failed  in  others.  Oint- 
ments of  intermediate  £trer.g;:'a3  'viere  tried.    The  least  harmfuJ.  and 
most  effective  one  contained  C.35  percent  acriflavine.    Several  bulls 
so  treated  vere  freed  of  the  parasites  as  determined  by  laboratory 
examinations  and  breeding  trials  irLth  susceptible  heifers. 

Because  of  the  difficulties  connected  T-rlth  the  use  of  medicated 
ointments,  emphasis  is  being  placed  on  the  search  for  dru.gs  that 
can  be  used  for  iTashing  out  the  reproductive  tract  irithout  inj^or^^ 
to  delicate  tissues,  and  at  the  same  time  destroy  the  trichomonad 
parasites.    Hamsters  have  been  used  in  this  phase  of  the  investiga- 
tion, and  a  in.de  variety  of  drugs  i/as  used.    Only  one,  a  neir  product 
knovTn  as  furazolidone,  gave  promising  resuJ.ts.    About  2/3  of  a  series 
of  hamsters  were  cured  of  trichomonads  by  irashing  out  the  reproduc- 
tive tract  iTith  the  drug,  vrLthout  visible  injury  to  the  tissues. 
Although  furazolidone  has  not  been  tried  on  cattle,  the  results  irith 
hamsters  ind-icate  that  it  may  provide  an  easily  administered  and 
effective  treatment  against  genital  trichomoniasis. 

Plans 

This  i7ork  is  being  continued. 

21.  Phenothiazine  Aids  in  Lung-vrorm  Control  ARS-ADP 

Limited  trials  irLth  dair^-  calves  indicated  that  phenothiazine  may 
be  of  value  in  controlling  cattle  rong^/orms  by  reducing  the  number 
of  the  infective  stage  of  these  parasites  in  the  droppings  of  infected 
animals  after  treatment.    This  \rould  ser^/e  to  reduce  past'jjre  contamina- 
tion.   Infected  calves  dosed  mth  a  sm^all  ar^ount  of  phenothiazine 
daily,  stopped  passing  larvae  in  the  feces  on  the  ninth  day.  A.lthough 


tlie  drug  was  given  by  mouth;,  enough  of  it  uas  apparently  carried 
to  the  lungs^  either  to  kill  the  lung\Torras  or  stop  their  reproduc- 
tive activities.    A  single  dose  of  phenothiazine  was  less  effective 
as  it  temporarily  reduced,  "but  did  not  eliiiiinate  entirely,  the  number 
of  larvae  in  droppings. 

Sodium  iodide,  a  chemical  that  had  shown  some  activity  against  lujig- 
worms  was  tried,    Tira  injections  of  a  mild  solution  of  the  chemical 
into  the  veins  of  lungvorm- infected  calves  reduced  temporarily  the 
number  of  lungv/orm  larvae  in  the  droppings,  but  the  reduction  was 
not  perraanent.>    Lvoigirorms  are  important  parasites  of  cattle  grazing 
on  irrigated  or  low- lying,  moist  pastiores.    There  are  at  piesem:  no 
entirely  effective  treatments  for  these  parasites c    The  finding  that 
phenothiazine  has  an  effect  on  roundworms  in  the  lungs  may  prove 
valuable* 

PlanB 

This  work  is  being  continued  to  develop  an  effective  means  of  check- 
ing losses  due  to  lungvorms  by  means  of  curative  or  preventive 
treatments. 

22 «     Cattle  Scabies  in  R3.bbi.ts  ARS-ALP 

In  studies  to  discover  sources  of  hitherto  unexplained  outbreaks  of 
common  scabies  of  cattle,  it  was  found  that  ^he  mites  can  live  on 
domestic  rabbits  for  varying  periods  of  timoo    This  finding  is  of 
importance  in  relation  to  the  probJ.em  of  controlling  scabies  in  cattle. 
Spontaneous  outbreaks  of  scabies  occur  from  time  to  time  in  herds 
into  which  no  new  animals  have  been  introduced »    This  indicates  that 
reservoir  hosts  of  the  mites  other  than  cattle  may  be  responsible  for 
the  outbrealcs » 

Plans  ,  . 

The  work  at  Albuquerque,  New  Mexico,  is  being  continued,  to  determine 
the  length  of  time  rabbits  can  harbor  the  mites,  whether  these  para- 
sites can  be  established  in  cattle  after  halving  spent  some  time  on 
the  rabbit  host,  and  whether  na^tural  infections  of  the  parasites 
occur  on  \7ild  rabbits  and  animals  of  a  similar  nature  that  frequent 
premises  where  cattle  are  kepto 

23.    Good  Forage  Aids  in  Parasite  Control  ARS-ADP 

Studies  (coop a  Ga.  Agr.  Expto  Sta. )  indicated  that  forage  quality 
may  be  an  important  factor  in  the  control  of  roundi/orm  parasites  of 
grazing  calves  by  the  use  of  a  phenothiazine-mineral  mixture.  Calves 

that  graced  on-, fescue  and  on  iJinter  ryegrass  pastures  consuiaed  more 

niieciicatea  ^  o  j. 

of  the/mineral  mixture  and  apparently  contaminated  the  pastures  with 
parasites  to  a  lesser  extent  than  was  the  case  with  calves  grazing 


tenrporary  irinter  oats  pastures.  The  extent  of  pasture  contamination 
was  determined  by  courts  of  the  numhers  of  parasite  larvae  recovered 
from  weighed  amounts  of  forage  collected  from  the  pastures.  The 
most  lar^^'ae  were  recovered  from  pastures  grazed  by  untreated  calves, 
the  fewest  from  fescue  pastures  grazed  by  treated  animals,  and  inter- 
mediate numbers  from  tengore^ry  oats  pastures,  also  grazed  by  treated 
calves. 

Plans 

Work  is  continuing  to  improve  existing  methods  of  controlling  para- 
sitism in  calves  by  preventive  treatments  in  relation  to  grazing 
practices. 

Screw-Uorm  ARS-MT 

Excellent  progress  has  been  made  toirard  attainment  of  improved  methods 
of  rearing,  sterilizing,  and  releasing  scre^.r-worm  flies  for  possible 
eradication  of  this  pest  in  the  Southeast.    Beef  heart,  which  costs 
only  one-third  as  much  as  lean  beef,  is  an  excellent  larval  rearing 
medium  and  is  readily  obtaj.nable  in  the  quantities  required  to  pro- 
duce millions  of  flies  per  week.    Progress  was  also  made  in  develop- 
ing more  uniform  and  efficient  methods  of  rearing  and  handling  large 
numbers  of  screw- worms,  further  reducing  costs.    Effective  methods 
of  minimizing  decomposition  and  of  removing  undesirable  odors  and 
decomposition  products  in  large  rearing  plants  were  developed.    As  a 
result  of  progress  it  was  possible  to  prepare  preliminary  specifi- 
cations for  the  construction  of  a  rearing  and  handling  plant  and  to 
make  estimates  of  the  probable  cost  of  an  eradication  program.  Pro- 
gress was  also  made  in  the  development  of  a  strain  of  fly  that  produced 
more  eggs,  mated  more  frequently  and  lived  longer  than  irLld  strains 
for  use  in  an  eradication  program.    A  n\jmber  of  highly  attractive 
materials  for  use  in  determining  natural  population  densities  and 
for  incorporation  in  poison  baits  uere  developed,  but  none  have  proven 
satisfactory  for  the  purposes  desired.    Efforts  are  continuing  to 
develop  more  effective  attractants  and  methods  of  distribution'  and 
to  determine  the  most  effective  distribution  pattern  for  eradication. 

Laboratory?"  screening  tests  revealed  a  number  of  new  chemicals  which 
were  effective  substitutes  for  lindane  in  smears  for  the  control  of 
screw-worms  in  wounds.    Several  of  the  neir  insecticides  Mere  equal  to 
lindane  in  speed  of  ki3-l  and  provided  longer  protection  from  reinfesta- 
tion.    The  most  promising  materials  were  Dow  ET-15  and  Dow  ET-57. 
Dow  ET-57^  which  has  proved  so  outstanding  against  cattle  grubs,  is 
also  effective  against  screw-worms  when  administered  orally  to  live- 
stock.   More  effective  insecticides  and  other  methods  of  control  are 
necessary  to  combat  the  screw-worm  in  the  Southirest  and  V7est,  where 
eradication  is  not  feasible. 


Plans  ^ 

Work  \7ill  be  continued  to  perfect  mass  rearing  teclmiques  and  the 
development  of  attractants.    Field  trials  will  be  initiated  to 
determj.ne  the  'oest  swath  widths  of  release  from  airplanes  and  intervals 
of  release. 

P-LibJ.i  cations 

Screw-Worms  That  Attack  Livestock,     G,  W.  Eddy  and  Re  C«  Eiishland^i 
Yearbook  of  iVgri culture,  pp.  172-175^  195^ « 

Eradication  of  the  Screw-^Worm  p'ly  by  Releasing  Garama-Ray-Sterilized 
Males  Among  the  Natural  Popu3.ationo    R,  C,  Bushland^  E,  Fe  Khipling;, 
and  A,  \L  Lindquist,    Proc.  Intern^  Conf«  Peaceful  Uses  of  Atomic 
Energy^  12:  216-220,  May  1956„ 

Research  on  the  Use  of  Systemic  Insecticides  for  the  Control  of 
Livestock  Pests ^    \L  S„  McGregor  and  R„  Co  Bushland„    Jour,  Econ« 
Ento  i-i-9(l):  86-83,  1956. 

Cattle  Grub  ARS-EI^IT 

&  ADP 

An  organic  phosphorus  compound,  Dow  ET-57^  appears  to  have  exceptional 
promise  in  the  control  of  cattle  grubs c    ET-57  is  the  first  systemic 
insecticide  that  is  effective  in  killing  young  grubs  within  animals. 
Tests  in  Texas  and  Oregon  demonstrated  that  the  material  is  effective 
against  both  species  of  cattle  grubs.    Oral  dosages  of  100  mg,/kg, 
of  the  chemical  two  to  three  months  before  grubs  normally  appear 
reduced  the  number  of  grubs  by  more  than  90  percent ^    This  dosage 
requires  approximately  an  ounce  of  insecticide  for  a  600-pound 
animal.    Toxicological  investigations  have  sho\m  that  ET"57  is  not 
harmful  to  cattle  at  a  dosage  of  100  to  I50  mg«/kg, ,  but  a  dosage  of 
200  mg./kg,  produces  toxic  effects  and  kOO  mg,/kg,  causes  severe 
poisoning. 

The  insecticide  can  be  adminitered  safely  and  effectively  on  an  estimated 
weight  basis.    It  appears  that  a  dosage  of  100  mg^./kg.  provides  about 
a  30  percent  safety  margin  and  may  prove  to  be  practical  and  safe. 
It  has  been  fomd  (coop.  Ore,  and  Tex*  Agr,  Expt.  Stas,  and  HN)  that 
meat  from  treated  animals  slaughtered  ten  days  after  treatment  has 
no  off-flavor  due  to  the  insecticide.    Working  with  radioactive  ET-57 
it  has  been  found  that  the  insectide  stores  in  fat  but  is  rapidly 
eliminated.    It  appears  doubtfuJL  that  this  compound  can  be  used  in 
cows  where  the  mi  lie  is  marketed  unless  the  mi.  Ik  is  withheld  from 
human  use  for  a  period  of  timec    However,  calves,  heifers,  and  dry 
cows  can  probably  be  treated  ^^ri. thout  endangering  milli:. 


i 
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Approximately  300  chemicals  have  been  tested  in  the  screening  pro- 
gram using  guinea  pig?  as  test  animals  to  find  systemic  insecti- 
cides for  control  of  cattle  gruhs  and  other  insects,    A  fe\r  promising 
leads  have  developed;,  the  most  important  of  irhich  is  that  some  ex- 
ternally applied  materials  may  act  as  systemic  insecticides.  P;j-e- 
liminary  tests  indicate  that  Bayer  2l/l99  applied  e:jcternally  has 
systemic  action  on  grubs. 

Effort  has  been  made  to  learn  more  about  the  biology  of  cattle  grubs 
so  as  to  make  better  use  of  control  measures.    Examinations  of  cattle 
gullets  in  Oregon  showed  young  gjrubs  reached  a  peak  during  October- 
December^  declined  rapidly  during  Januai^^  and  February^  and  were 
absent  from  March  to  Jun.e.    They  reappeared  again  in  late  July,  Co- 
operative studies  have  been  initiated  with  Canadian  entomologists 
who  had  made  great  progress  in  obtaining  eggs  in  the  laboratory  from 
heel  flies o    It  now  appears  possible  to  obtain  eggs  and  artificially 
infest  cattle^  thus  removing  the  uncertainty  of  whether  or  not  an 
animal  used  in  experimental  work  is  infested* 

Plans 

Research  will  be  continued  to  determine  the  most  effective  and  safest 
dosages  of  ET-57  over  a  wide  geographicaJ.  area.    Screening  of  chemi- 
cals to  find  materials  that  lall  act  systemically  when  applied  as 
external  sprays  \t±11  be  intensified. 

Publications 

Cattle  Grubs,    I.  H.  Roberts  and  A.  \'h  Lindquist.    Yearbook  of  Agri- 
culture, pp,  300-306,  1956, 

A  Promising  Systemic  Insecticide  for  Control  of  Cattle  Grubs. 

A.  W.  Lindquist,     35th  Ann.  Conf,  Ncs    Central  States  Entomologists, 

Vol.  11,  pp.  3-^,  1956. 

Toxiclogy  of  Insecticides.    R.  D.  Radeleff^  T.  G.  Woodard,  H.  V. 
Claborn,  and  R.  C,  Bushland.    Yearbook  of  Agriculture,  pp.  131-1^2, 
1956, 

Research  on  the  Use  of  Systemic  Insecticides  for  the  Control  of 
Livestock  Pests.    "IL  S,  McGregor  and  R,  C.  Bushland.    Jour,  Econ, 
Ent.  ^9(1):  36-88,  1956, 

26.    Insecticide  Residues  ARS-ENT 

ADP  &  DH 

It  is  important  to  determine  the  extent  to  which  insecticides  store 
in  mill\  and  meat  when  used  on  animals  to  control  destructive  insects 
or  on  forage  which  is  fed  to  livestock.    This  research  is  conducted 
at  Kerrville,  Texas  (coop.  Texas  and  Okla.  Agr,  Expt,  Stas.  and  ADP, 
industrial  concerns,  and  livestock  growers)  and  at  Beltsville  (coop  DH), 


Since  metboxychlor  is  recommended  for  control  of  horn  flies  on 
cattle^  it  is  advisable  to  obtain  more  information  on  its  excretion 
in  miUi.    Tmo  dair;^-  herds  were  sprayed  -vjith  2  quarts  of  0<,  5  percent 
methcxychlor  per  animal..    Composite  mill?:  samples  from  each  herd 
showed  a  maximura  residue  -averaging  0.17  p*Pcm.  one  da;y  after  treat- 
ment.   At  2  days.,  it  was  0.13  and  3  days^  Ooll  Pop.m,    Saniples  talven 
1^  2  and  3  "^^eeks  after  spraying  shoved  only  trace  araomts  in  the  millio 

Toxaphene  applied  to  cattle  provides  excellent  control  of  ticks,  lice_^ 
and  other  pest->    Toxaphene  was  found  to  "be  excreted  in  the  milk  after 
spraying  individual  daj.ry  cows  with  0.5  percent  suspensions  and  wet- 
tab  .la  powders.    The  amounts  varied  from.  0^4-7  to  0,92  Pcp.fflo  during 
the  first  and  second  day  after  spra;ying«    At  ih  days  the  residues 
had  decreased  to  an  average  of  about  0,10  p.p^m, 

Toxaphene  is  also  a  useful  insecticide  for  the  control  of  several 
injurious  insects  on  forage  crops.    \Ihen  toxaphene-treated  feed  was 
fed  daily  to  dairy  cows  at  dosages  of  20.,  6o,  3.00,  and  l^iO  p.pcm,  for 
an  8-week  period,  the  insecticide  was  excreted  in  the  miU^  at  a2J. 
dosage  levels  and  at  a  rate  of  roughly  1  percent  of  the  dosage  given^ 
The  maximijm  excretion  at  the  two  lower  dosages  occurred  at  the  end 
of  the  first  and  second  weeks*  feeding.    The  secretion  of  the  in- 
secticide average  from.  0.20  to  0«37  p.p.m.  during  the  8-week  feeding 
period.    One  and  two  weeks  after  feedj.ng  ceased,  the  residue  averaged 
0.07  and  0,02  p« p.m.  at  the  20  p<,p.m,  feeding  levels 

Plans 

Work  will  be  continued  to  study  the  storage  of  new  insecticides  in 
meat,  miUc,  and  forage. 

Publications 

Insecticide  Residues  in  Meat  and  Milk.  K,  V.  Clabom.  USDA,  ARS-33-25 
30  pp.,  July  1956. 

Toxicological  Effec'^s  .of  Insecticides,  Herbicides,  and  Fungicides 

for  Cattle                                 ~  ARS-ADP 

The  effects  on  the  health  of  cattle  of  various  insecticides  being 
used  and  of  those  sho\7ing  promise  are  being  studied  to  develop  full 
information  on  the  symptoms,  lesions,  largest  safe  doses,  and  smallest 
toxic  doses.    These  include  those  being  used  externally  on  cattle, 
internally  in  cattle  as  systemic  insecticides,  and  those  used  on  forage 
The  work  is  being  done  in  Kerrville,  Texas  (coop.  ENT).     265  abdominal 
surgical  operations  were  perfonned  on  cattle,  sheep,  and  goats  to  ob- 
tain fat  from  the  omentum  required  for  tissue  residue  studies  in  con- 
nection with  Public  Law  517 «     Special  attention  was  given  to  the 
toxicity  studies  on  a  new,  promising  systemic  insecticide.  Lew  ET->57^ 
which  is  being  used  experimentally  to  kill  grubs  in  cattle,  and  othei" 
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parasites.    Toxicity  studies  on  this  compound  uere  also  extended  to 
several  hundred  cattle  treated  mth  it  on  cooperating  ranches  '^■jhere 
no  symptoms  of  poisoning  were  noted.    SulDacute  oral  to^cicity  studies 
included  the  feeding  of  toxaphene  to  dairy  cattle  at  2.0,  6o^  100^ 
and  140  parts  per  million  in  the  total  diet  for  3  weeks.    Ko  toxic 
effects  were  noted  despite  the  fact  that  the  l^-^0  p.p.m.  level  pro- 
vided appro:djnately  one-fourth  the  minimum  toxic  daily  dose.  It 
was  found  that  relatively  high  dosages  of  atropine  are  required  and 
frequent  repetition  may  be  needed  to  counteract  poisoning  of  cattle 
"by  organic  phosphoirus  compounds. 

The  toicicology  studies  were  expanded  during  the  year  to  include 
some  worli  on  herbicides.    The  toxicology  of  pentachlorophenol  was 
determined  and  by  this  work  it  was  shown  that  this  method  of  de- 
foliation of  cotton  did  not  cause  the  cottonseed  cake  and  meal  to 
become  poisonous  for  cattle.    Toxicology;"  studies  on  a  new  compound 
knoirn  as  delrad  for  the  control  of  algae  in  ponds,  lal^es,  and  tanlis 
were  determined.    It  was  found  that  delrad  was  safe  when  used  accord- 
ing to  recommendations. 

Plans 

Toxicology  studies  mil  be  continued  to  obtain  information  on  in- 
secticides now  used  and  on  new  promising  ones.    Surgical  operations 
will  be  performed  on  cattle  to  collect  abdominal  fat  for  insecti- 
cide residue  chemical  tests. 

Publications 

The  Past,  Pl-esent,  and  Future  of  Systemic  Parasiticides.  R.  D. 
Radeleff  and  George  T.  Woodard.  Vet.  Med.,  Vol.  51,  No.  pp. 
152-15^  April  1956. 

Hazards  to  Livestock  of  Insecticides  Used  in  Mosquito  Control. 
Mosquito  ITews,  Vol.  I6,  No.  2,  pp.  79-80,  June  19 56, 

The  Acute    Toxicity  of  Chlorinated  Hydrocarbon  and  Organic  Phos- 
phorus Insecticides  to  Livestock.    H.  D,  Radeleff,  G.  T,  IJoodard, 
W.  J,  flicker  son,  and  R»  C„  Bushland.    USDA  Tech.  Bui.  1122,  Nov.  1955. 

The  Diagnosis  and  Treatment  of  Chemical  Poisoning  of  Animals  mth 
Particular  Reference  to  Insecticides.    R.  D.  Radeleff  and  G.  T. 
TJoodard.    Proc.  Am.  Vet.  Med.  Assn.,  pp.  IO9-II3,  Aug.  1955* 

Toxicity  of  Insecticides!    R.  D,  Radeleff,  G.  T.  Woodard,  and  R.  C, 
Bushland,    USDA  Yearbook  of  Agriculture,  pp.  131-1^4-2,  19 56. 

Pesticide  Residues  in  Animal  Products.    Roscoe  H.  Carter,  H.  V. 
Claborn,  G.  T.  Woodard,  and  Ray  S.  Ely.    USDA  Yearbook  of  Agriculture, 
pp.  1^3-1^8,  1956. 
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Publications  (continued) 

Toxicological  Problems  in  the  Use  of  Systemic  Insecticides  for 
Livestock.    R.  D„  Eadeleff  and       C.  Busliland.    Jour.  Econ.  Ent,, 
Vol.  h9,  No.  1,  pp.  89-91,  Feb.  I956. 

Horse  Flies  and  Deer  Flies  ARS-EI^TT 

Research  has  continued  on  the  bio2-og;^^  of  several  species  of  horse 
flies  and  deer  flies  in  Fla._,  Miss.,  Okla.,  and  Ore,  Information 
has  been  obtained  on  breeding  places,  adult  flight  and  resting  habits, 
and  length  of  larva3.  life.    Most  species  exist  as  larvae  for  several 
months  to  c-/er  a  yearo    In  Miss,  it  was  found  that  the  lan^ae  of  some 
species  of  horse  flies  which  normally  live  in  a  moist  soil  environ- 
ment can  exist  for  extended  periods  when  the  soil  becomes  dry  due  to 
dought  conditions*    Work  \t±11  be  completed  soon  on  a  technical  bu3.- 
letin  vhich  draws  together  all  the  biological  inforinabion  obtained. 

Plans 

Research  will  be -directed  toward  use  of  attractants  and  other  means 
of  control  in  addition  to  the  development  of  better  livestock  pro- 
tectant sprays. 

Publications 

Flies  That  Affect  Livestock.    E.  F.  Khipling  and  U.  C.  McDuffie. 
Yearbook  of  Agriculture,  pp.  I66-I72,  I956. 

How  Diseases  and  Parasites  are  Spread.    H.  \J,  Schoening,  B.  Schwartz, 
and  A.  \h  Lindquist.    Yearbook  of  Agriculture,  pp.  kO-k^,  19 5o. 

Ticks  and  Lice  ^  ARS-EWT 

fi:  ADP 

In  the  systemic  screening  program,  four  compounds  have  shotm  activity 
against  ticks  and  will  be  further  evaluated.    Dow  £1-57^  effective 
against  cattle  grubs,  did  not  show   promise  when  given  to  cattle  in- 
fested with  ticks  but  was  effective  in  ridding  cattle  of  lice  when 
administered  at  the  ra,te  of  100  mg./kg.  of  body  xreight.-    Louse  eggs 
present  at  time  of  treatment  are  not  destroyed  and  animals  can  there- 
fore become  reinfested  in  about  two  weeks.    A  heavy  infestation  of 
the  foot  louse  of  sheep  was  not  controlled  by  a  0.5  percent  toxaphene 
spray,  but  a  later  treatment  in  a  wading  vat  eradicated  the  infesta- 
tion,   Malathion  applied  to  a  large  number  of  goats  and  sheep  after 
shearing  freed  them  from  lice,  but  it  is  not  certain  that  this  in- 
secticide provides  as  long-term  protection  as  DDT  and  similar  materials. 


Plans 


Research  vill  "be  intensified  to  find  and  develop  systemic  insecti- 
cides for  control  of  ticks  and  lice^ 

P-gbli  cations 

Catt3-e  Lice«    C,  L.  Smith  and  lo  He  Roberts,    Yearbook  of  Agriculture, 
PP»  307-309.  19560 

Research  on  the  Use  of  Systemic  Insecticides  for  the  Control  of 
Livestock  Pests.    \h  S.  McGregor  and  R.        Bushland,    Jour.  Econ. 
Ent,  ^1-9(1}:  o6"o8,  1956, 

30»    Mosqiiitoes  ARS-EMT 

Tests  vere  conducted  (coop.  Ark.,  Ore.,  and  Calif c  Agrl  Expt.  Stas*) 
to  perfect  methods  of  applying  insecticides  to  irrigation  water  to 
control  mosquito  breeding  in  pastures  and  fields.    Excellent  larval 
control  uas  obtained  uith  parathion  at  only  0.02  p. p.m.,  mth  Bayer 
L  13/59  at  0.5  p,p.m.,  and  with  Bayer  21/199  at  0.2  p. p.m.  The 
distance  from  the  point  of  application  that  the  insecticides  -^rere 
effective  ranged  from  one-fourth  to  five-eighths  of  a  mile,  but  better 
formulations  apparently  irill  be  required  to  insure  control  for  greater 
distances c    Research  in  Fla,  and  Calif,,  where  mosquitoes  are  highly 
resistant  to  DDT  and  other  chlorinated  hydrocarbon  insecticides,  in- 
dicates that  control  of  both  adults  and  lar\^ae  can  be  obtained  'vO-th 
0.25  to  0.5  povaid  per  acre    of  malathion,  Chlorthion,  and  Bayer 
L  13/59*    Bayer  2l/l99  ^^^as  also  highly  effective  as  a  larvicide  at 
0.25  pound  per  acre.    Progress  was  made  in  the  development  of  effec- 
tive granular  insecticides  for  larviciding  due  chiefly  to  studies 
which  provided  a  better  understanding  of  the  effect  of  diluents  and 
concentration  on  the  release  of  the  insecticide  in  water. 

Research  has  continued  to  find  and  develop  insecticides  which  TTill 
protect  livestock  against  mosq.uito  attack,  but  nothing  has  been 
foimd  that  is  more  effective  than  pyrethrum  preparations. 

Plans 

In  view  of  increasing  mosquito  resistance  to  insecticides,  research 
mil  be  continued  to  deveJcp  substitute  materials  and  new  methods  of 
control. 

Publications 

Notes  on  Mosquito  Resistance  to  DDT  in  California.    C.  M,  Gjullin. 
Proc.  cz  Pps.  2ij-th  Ann,  Conf.  Calif,  Mosq.,  Cont.  Assn.,  pp.  6I-62, 
Jan.  1956« 


Publications  (continued)  ; 

Control  of  Mosquitoes  Under  Irrigation  and  Floodwater  Conditions, 

A,  \L  Lindquist,    Proc.  Ss  Pps.  2J-i-th  Anno  Conf.  Calif.  Mosq.  Cont,  : 

Assn,;  pp.  9»11;  Jano  195^.  I 

Field  Tests  with  T\-to  Phosphorothioates  Against  Salt-Marsh  Mosquitoes. 
J.  Bo  Gahan_,  Ci\  H,  Bertholf_,  A.  N.  Davis,  Jr.,  and  Carroll  N.  Smith, 
Mosq.c  News  16(2);  91-93,  1956. 

-  Mosquitoes  on  Livestock  and  Han.    A„  IJo  Lindquist  and  W,  C.  McDuffie.  ' 
Yearbook  of  Agriculture,  pp.  177-l80,  195o. 

31.    Horn  Flies  and  Stable  Flies  ARS-EM^ 

Research  was  continued  to  find  new  insecticides  for  the  control  of 
horn  flies  and  stable  flies  which  in.  11  not  result  in  undesirable 
residues  in  meat  and  milko    Screening  and  evaluation  of  hundreds 
of  compounds  failed  to  produce  any  promising  new  sprays.  Studies 
showed  that  malathion  does  not  create  residues  in  meat  and  secretes 
only  briefly  and. In  minute  amounts  in  the  milk,  but  it  provides 
control  of  horn  flies  for  only  5  to  10  days  as  compared  to  3  weeks 
or  more  for  methoxychlor  and  DDT,, 

The  search  for  new  insecticides  and  other  methods  for  protecting 
cattle  against  stable  fJ-ies  has  been  expanded  to  include  attractants 
iTith  the  hope  of  finding  a  material  that  could  be  utilized  in  poison 
baits,  but  none  were  promising.    Blood  seemed  to  have  some  attractancy 
in  laboratory  tests,  and  29  pure  amino  acids  of  blood  were  isolated 
and  tested.    Seven  showed  some  attractancy  but  not  as  much  as  whole 
blood  or  blood  solids.    Work  has  started  (coopo  IJebl  Agr.  Expte  Sta.) 
to  study  habits  of  stable  flies  in  relation  to  developing  control 
methods  of  larvae,  of  adults  at  their  resting  places,  and  as  sprays 
on  livestocks    Preliminary  work  indicates  that  residual  spraying  of 
barns,  the  exterior  of  feed  troughs,  silos,  and  fences  on  farm  lots 
with  Diazinon  provides  control  for  only  a  few  days.  j 

Plans 

Research  will  be  continued  to  develop  long  lasting  sprays  and  to  j 
study  habits  of  the  insects  in  relation  to  control  methods.  j 

Publications  j 

Control  of  Livestock  Insects  in  Pastures.  A,  \h  Lindquist,,  Proc.  Ann. 
Meet.  Joint  Comm.  Grassland  Farm,  in  Coop^  with  ESA,  Nov,  30,  1955* 

I 

Insects  as  Livestock  Pests.    A,  \h  Lindquisto    Soap  and  Chem,  Spec. 
32(ii-);  l^!-6~lIj-8,  165,  1956.  ' 

Flies  that  Affect  Livestock.  E.  F.  Khipling  and  W.  C.  McDuffie.  ; 
Yearbook  of  Agriculture,  pp.  I66-I72,  I956.  I 
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32.    House  Flies  AHS-ENT 

Studies  were  continued  to  develop  new  baits  and  methods  of  utilizing 
them  for  the  control  of  flies  under  a  variety  of  conditions  in  Fla., 
Neb,,  and  Calif.    In  Fla,  granular  baits  containing  organic  phos- 
phorus   insecticides  broadcast  on  floors  of  bams  continued  to  give 
excellent  control  of  flies.    Similar  applications  were  less  effective 
in  Calif.,  presumably  because  a  large  part  of  the  fly  population 
tends  to  congregate  on  the  ceilings  and  walls.    Under  such  conditions 
excellent  control  was  obtained  mth  syrup  baits  painted  on  portions 
of  walls  and  stanchions  or  applied  to  cloth  strips  festooned  from 
ceilings.    In  Neb,  good  control  was  obtained  with  all  types  of  baits, 
but  daily  applications  over  a  period  of  two  weeks  were  necessary  to 
maintain  control.    In  Fla.  and  Neb.  residual  applications  of  50  to 
100  mg./sG[o  ft,  of  Diazinon  provided  excellent  control  of  flies  for 
two  to  three  weeks  in  all  cases  and  for  as  long  as  five  weeks  in 
several  locations.    In  tests  in  Fla,  and  Calif.  exce3.1ent  control  of 
fly  larvae  was  obtained  for  one  to  two  weeks  by  spraying  manure  id.th 
25  to  100  mg./sq.  ft.  of  Diazinon.    Malathion,  Chlorthion,  Dow  ET-57^ 
and  several  other  organic  phosphorus  insecticides  were  effective 
initially  but  even  heavy  applications  permitted  larval  breeding  to 
resume  within  a  few  days.    Preliminary  tests  showed  that  fly  breeding 
could  be  minimized  by  applying  highly  a,bsorptive  diluents  such  as 
gypsum  and  diatomaceous  earth  to  reduce  the  moisture  content  of  manure 
below  that  required  for  larval  survival.    Research  demonstrated  that 
flies  could  be  controlled  under  the  worst  possible  conditions  through 
judicious  use  of  the  bait  principle  and  the  application  of  fly  larvi- 
cides  to  breeding  areas. 

Plans 

Research  is  to  be  continued  on  finding  and  development  of  superior 
insecticides  and  methods  of  applying  them. 

Publications 

Fly  Control  for  Cities o    Carroll  N.  Smith  and  J.  C,  Keller. 
Public  Works,  p.  122,  June  1956. 

33 •    Insects  on  Pasture  and  Hay  Crops  ARS-ENT 

Studies  were  continued  on  control  of  insects  attacking  pasture  and 
hay  crops o    The  spotted  alfalfa  aphid  has  now  spread  into  25  States « 
Three  species  of  parasites  of  this  insect  (coop,  Calif.  Agr.  E:jq)t. 
Sta.)  have  been  introduced  and  released  in  9  States.  Recoveries 
have  been  made  in  four  States,  but  it  is  too  early  to  detemine  if 
the  parasites  have  become  permanently  established,    Lahontan  alfalfa 
continues  to  be  highly  resistant  to  the  spotted  alfalfa  aphid  and 
selections  from  Ranger  and  African  have  considerable  resistance. 
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Studies  in  Maryland  showed  that  mixtures  containing  heptachlor  and 
demeton^  heptachlor  and  malathion^  heptachlor  and  Diazinon,  dieldrin 
and  malathion,  and  aldrin  and  malathion  gave  satiyfactory  initial 
control    of  "both  the  alfalfa  weevil  and  pea  aphid  on  alfalfa.  None 
of  these  combinations  of  insecticides  were  effective  against  the  pea 
aphid  four  weeks  after  application^  and  only  the  dieldrin-malathion 
mixture  controlled  the  alfalfa  weevil  for  that  length  of  time« 

Plans 

Studies  on  the  control  of  injujrious  legume  and  grass  insects  will 
"be  continuedo 

Publications 

Residues  on  Forage^  in  the  Soil  and  in  Millc  Following  Pasture  Treat- 
ment with  Granulated  Dieldrin,    B„  Ac  App>  R,  H.  Carter,  and  R-.  Eo 
Elyo    Jour.  Econ,  Ent.  k9{l)i  I36-I37,  195^. 

Legume  and  Grass  Insect  Investigations.    E.  W^.  Becko  Ag-Research 
Briefs,  Ga^  Agr,  Expto  StaSo  2(1):  3^  195o» 

The  Alfalfa  IJeevil  -  How  to  Control  It.    USDA  Leaflet  No.  368,  I956 

HOUSBIG  AND  EQUIPI'/ENT 

Reducing  Chore  Time  and  Labor  on  Dairy  Farms  ARS-AE 

The  cost  of  labor  continues  to  be  a  big  factor  in  dairy  operations,. 
Although  the  habits  of  the  dairyman  influence  to  a  great  extent  his 
work  methods  and  thus  his  time  and  labor  requirements,  such  factors 
as  arrangement  of  work  areas  and  location  of  equipment,  sanitation 
practices  and  design  of  buildings  all  have  a  bearing  on  whether  or 
not  ujinecessary  time  and  labor  are  used.    Both  time  and  steps  may  be 
saved  by  providing  only  as  much  space  per  cow  as  is  actually  needed. 
In  the  moderate  climates  where  studies  have  been  made,  ^5  '^o  50  sq, 
ft.  per  cow  is  ample  in  resting  area;  25  sq,  ft,  per  cow  in  feeding 
area.    Adult  animals  require  about  30  inches  of  manger  space.  Labor 
and  time  may  be  saved  by  letting  the  cow  carry  her  oirn  feed.  Twenty 
feet  of  feeding  space  is  sufficient  for  30  to  35  cows  in  self-feeding  - 
silos o    Some  milk  shed  regulations  require  unnecessary  labor  and  time. ; 
A  small  electric  motor  i/ill  do  more  work  continuously  than  a  man  can 
do  at  short  intervals — 'pump  milk  from  cows  to  tanli  and  from  tank  to 
trucko  I 

Studies  are  now  being  organized  or  getting  under  way  in  Minn,,  and  Wash, 
where  the  work  includes  the  design  and  development  of  equipment  with 
special  emphasis  on  electric  power  to  replace  hand  power» 


Effect  of  Temperature  on  Gro\rfch  of  Calves 


ARS-AE 


Beef  type  calves  were  siibjected  to  test  in  the  Psy  chrome  trie  Labora- 
toiy  (coop,  MOc  Agr,,  Expt-,  Sta, ) «    Beef  type  caJ.ves  were  used  because 
it  was  believed  that  beef  and  dairy  t;,rpe  ca-lves  would  react  in  the 
same  way  uo  a  given  environment-,    Shorthorn^,  Brahman  and  Santa 
Gertrudis  calves  of  appro:jiimately  the  same  ages  and  weights  ware 
selected™— all  from  Texas o    Three  of  each  breed  were  kept  in  chambers 
at  50*^  F  and  80^  F.    Brahman  cattle  gained  a  little  faster  in  the 
80^  chamber  than  in  the  50^.    Shorthorns  did  best  at  50°  ^  Santa 
Gerfcrudis  did  about  eqiially  wel3.  in  botho 

After  being  subjected  to  these  conditions  for  a  year  the  calves  were 
kept  at  higher  temperatur-es.    No  appreciable  amount  of  acclimatization 
had  taken  place o    Shorthorn  calves  gro^m  in  the  50°  chamber  stood  a 
110°  te33^erature  better  than  Shorthorns  groim  in  the  8o°  chamber. 
Tests  at  105°  F  with  different  wet  bulb  temperatures  showed  that  at 
high  temperatures  relative  humidities  make  significant  difference  in 
rate  of  growth. 

In  tests  on  beef  type  animals  at  the  Imperial  Station^  Calif",,  it  was 
noted  that  providing  them  with  shades,  cooled  drinking  water,  sm*- 
rounding  the  corrals  \T±th  green  vegetation,  wire  fences,  and  blowing 
air  over  them  each  apparently  resulted  in  increased  rates  of  gain  but 
providing  a3J.  of  these  things  at  once  did  not  result  in  gains  equal 
to  the  sum  of  the  gains  that  were  obtained  when  each  was  provided 
separately. 

Publications 

Interrelations  Between  Texuperaturesof  Rum^en  (at  Various  Depths), 
Rectum,  Blood,  and  Enviroimental  Air;  and  the  Effects  of  an  Anti- 
pyretic, Feed  and  Water  Consumption^    S,  Brody,  He  Eo  Dale  and  Ro  E„ 
Stewarts    Mo,  Agro  Expt.  Sta,  Res*  Bul»,  No^  593 „ 

Heat  and  Moisture  Removed  by  a  Dairy  Stable  Ventilation  System  During 
Diurnal  Temperature  Rhythms.    R,  G.  Yeck,    Mo,  Agr.  Expt^  Sta,  Bui, 
No,  595. 

Moisture  Vaporization  by  Jersey  and  Holstein  Cows  During  Diurnal 
Temperature  Cycles  ais  Measured  with  a  Hygrometric  Tent,    R,  G,,  Yeck 
and  He  H,  Kibler.    MOo  Agr,  Expt.  Sta,  Res,  Bui.  60O, 

Influence  of  EdLumal  Temperatu^re  Cycles  on  Heat  Production  and  Cardio- 
respiratory Activities  in  Holstein  and  Jersey  Cows,    H,  H«  Kibler  and 
S,  Brody o    Mo»  Agr,  Expt.  Sta,  Res,  Bui,  No,  60I, 

Bank  Barns  Compared  mth  Above-Ground  Barns  for  Housing  Dairy  Cattle, 
Max  Jc  LaRock  and  R,  G,  Yeck,    Production  Res,  Rpt,  No,  2,  USDA, 


Publications  ( continued) 


Use  of  I-L31  in  the  Study  of  the  Influence  of  Climatic  Factors  on 
Thyroid  Activity  and  Productivity  of  Livestock.    C.  Blincoe  and 
S,  Brodyc    International  Conference  on  the  Peaceful  Uses  of  Atomic 
EnerglFj  V.  12,  pp,  266-271. 

Gradients  in  Rumen^  Blend,,  and  Rectal  Temperatures »    So  Brcdy;,  R.  E. 
Stewart  and  H.  E«  Dale.    Jour.  Dairy  Sci.,  ih:  12^^-3,  Nov,  1955^^ 

Rabbits  as  Substitutes  for  Cattle  in  the  Study  of  Climatic  Physiology. 
H»  D.  o^ohnson  an.d  Sc  Brody.    Jour.  Dairy  Sci.  1^:12.1^-7^  Nov,  1955^ 

Relative  Eeat  Tolerance  of  Santa  Gertrudis^  Brahman^,  and  Shorthorn 
Heifers,    H.  H..  Kibler  and  S.  Brody.    Jour.  Dairy  Sci.  1^4: 12li-8^  Nov.  I955 

Relative  Groifth  Rates  at  80O  and  50*^  F  of  Santa  Gertrudis,  Brahman, 
and  Shorthorn  Heifers.    E«  B,  0'Bann.on,  Po  R.  Cornelison,  A.  C. 
Ragsdale  and  S.  Brody.    Jour.,  Dairy  Sci.  1^:  1187;,  Nov.  1955  = 

Relative  Energy  Exchange  and  Body  Temperature  Regulation  in  Cattle 
and  Man,  5OO  to  105°  F.  Ambient  Temperature.    S«  Brody.  Refrig„ 
Engr,  63;;  k-J-kS,  Dec.  1955. 

Do  Cow  Bams  Need  Air  Conditioning?    S.  Brody.    Refrig«  Engr,  pp.  39"^5 
April  1956. 

Effect  of  Environmental  Temperature  Rhythms  on  Blood  and  Serum, 
Volumes  and  Body  Water  in  Daiiy  Cattle.    H.  E.  Dale,  S.  Brody^.  and 
Gloria  J. :  Bur ge.    Federation  Proc.  15^  1^  March  1956e 

Reactions  of  New  Zealand  Giant  Rabbits  to  Ambient  Temperatures  9°-to°. 
H.  K  ^Johnson,  C.  S,  Cheng,  and  Samuel  Brody.    Federation  Proc,  15:1^ 
Mairch.rl9^6. 

Climatic  Physiology  of  Cattle.    Samuel  Brody „  ,  Jour„  Dairy  Sci,  39*6, 
715-725,  June  19560 

Evaporative  Cooling  in  Indian  and  European  Evo3.ved.  Cattle,^    R.  G.  Yeck 
and  Samuel  Brody,    Jour^  Dairy  Sci,  39^7?  P-  935^  July  1956. 

Silage  Storage  Research  ARS-AE 

Silage  storage  and  feeding  work  continued' (coop.  DH,  APH,  SWC,  and 
Ga.  Agr.  E^rpt,  Sta«).    Density  apparently  has  the  most  direct  relation- 
ship with  pressures  although  type  of  material,  moisture  content  and 
fineness  of  cut  also  affect  pressures.    Results  to  date  indicate  that 
horizontal  pressures  will  vary  from  125  to  I50  pounds  per  sq.  ft.  in 
silos  with  8  fto  walls.    The  higher  pressures  are  associated  with  high 
density  chopped  silage.    Pressures  in  well  packed  silos  filled  with 
orchard  grass  where  silage  density  is  high,  fall  off  slowly  after 
filling  and  packing  ceases.    In  silos  filled  with  low  density  silage 
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pressures  may  fall  off  as  much  as  50  percent  during  the  first  month 
of  settling.    Comparable  vei'tical  loads  on  the  walls  range  from  50 
to  100  pounds  per  sq_.  ft.,  and  tend  to  increase  from  25  to  50  percent 
during  the  first  month  after  filling.    Additional  study  \-7ill  he  re- 
quired to  determine  the  •  effect  of  t^^e  of  riiterial  ensiled,  moisture 
content  and  fineness  of  chopping  on  pressure  for  design  purposes. 

Results  \T±th  covers  to  reduce  top  spoilage  and  leaching  on  hunlier  and 
stack  silos  indicate  that  covers  must  form  a  positive  air  and  vater 
seal  to  be  effective  and  that  care  must  be  used  to  keep  air  from  con- 
tacting the  entire  surface  of  silage  when  the  silo  is  opened.  Poly- 
ethylene and  vinyl  chloride  plastic  filias  prevented  spoilage  on  small 
pilot  sized  stack  silos,    Neoprene  coated  nylon  fabric  covers  on 
bunker  silos  reduced  top  spoilage  and  saved  5  pounds  of  silage  dry 
matter  per  square  foot  of  surface.    This  saving  was  made  even  though 
the  bunker  silos  were  re-covered  \7±th  the  plastic  cover  30  days  after 
the  silos  were  filled.    The  cover  of  fiber  reinforced  paper  and  long 
hay  during  the  first  30  days  after  filling  had  allowed  molds  to  pene- 
trate to  a  depth  of  3  inches  at  different  points  on  the  surface. 

Several  test  coatings  have  been  applied  to  the  inside  surface  of 
monolithic  concrete  and  concrete  s^ve  silos  in  an  attemp'^  "^o  find 
an  effective  cover  that  -^Till  stand  up  for  10  years  or  longer?=  under 
farm  conditions.    Several  coatings  are  effective  after  2  years  of  use. 

Progress  is  being  made  in  an  evaluation  of  horizontal  silos  in  the 
South,    Preliminary^  results  indicate  that  silage  of  Rescue  and  Fescue 
grass  exert  less  pressure  and  have  a  lower  density  than  com  or  orchard 
grass  silage. 

Equipment  and  Methods  for  Harvesting  Forage  Crops  for  Silage  ARS-AE 

Harvesting  forage  constitutes  one  of  the  major  input  costs  in  livestock 
production  particularly  on  small  farms.    This  work  is  directed  to  de- 
termining the  relative  efficiency  and  merits  of  various  methods  and 
equipment  for  har\^esting  grass  silage  in  terms  of  rate  of  storage  of 
dry  matter,  preser\'ation  of  nutrients,  and  labor  requ-irements  (coop, 
DH  and  Regional  Project  KE  13). 

Identical  forage  choppers  equipped  \7ith  different  pick-up  attachments 
were  used  to  harvest  both  high-moistm-e  and  i/ilted  silage  from  compar- 
able measured  field  areas.    Under  comparable  conditions  the  wilting 
method,  using  the  combination  mxower-ral-ie  \j±th  a  mndrow  pick-up  chopper, 
gave  consistently  higher  tonnages  of  dxy  matter  per  hour  of  operation. 

The  use  of  -^/indrow  pick-up  equipment  also  gave  consistently  higher 
tonnages  of  dry  matter  per  houa:  than  direct-cut  equipment  in  material 
of  equal  moisture  content.    The  differential  between  methods  increases 
iTith  decreasing  crop  yields,  malting  windrow  equipment  advantageous 
for  second-  and  third-cutting  operations.    In  crops  varying  from  3^ 
to  k  tons  per  acre  wet  weiglit  maximum  harvesting  rates  ^■rith  the  wilting 
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method  approached  h  tons  of  dry  raatter  per  hour^  i.rindrow  pick-up 
exceeded  3  tons  per  hour,  and  direct-cut  2  tons  per  hour.  Labor 
reqiiirements  for  windrow  pick-up  operations  are  somewhat  higher 
than  for  direct-cut,  hut  the  higher  harvesting  rate  tends  to  com- 
pensate for  this.  . 

Plans 

This  work  will  continue^  with  emphasis  on  the  development  of  basic 
principles  for  efficiently  handling  forage  crops  from  the  field  to 
storage  under  the  varying  cond:ltions  encountered  on  farms* 

Engineering  Research  on  Bull^  Milk  Cooling  Equipment  ARS-AE 

A  survey  of  engineering  research  under\7ay  or  completed  on  the  design, 
installation,  and  operation  of  farm  "bulk  millc  cooling  equipment  is 
being  initiated  (contract  Iowa  Agr.  Expt.  Sta. ) •    Certain  studies  of 
energy  use  of  I38  bulk  milk  coolers  on  Iowa  farms  and  of  e3-ectric 
demand  of  10  \mits  each  of  the  direct-expansion  and  ice-bank  type 
coolers  were  started  previously.    A  report  will  be  compiled  based  on 
results  obtained  in  the  survey  from  which  a  publication  may  be  pre- 
pared and  for  use  as  a  guide  for  additional  research. 

Investigations  to  detemine  the  feasibility  of  applying  the  heat- 
pump  principle  to  bulk  milk  coolers  have  been  initiated  (coop.  Wash. 
Agr.  Eycpt.  Sta.),    Heat  extracted  from  tlie  vallk  is  normally  dis- 
sipated to  the  air  around  the  compressor  or  to  cooling  water  which 
is  usually  wasted  as  far  as  the  heat  energy  is  concerned.  Recovery 
of  any  of  the  heat  extracted  from  the  miU^  by  equipment  based  on  the 
heat-pump  principle  represent^:;!  a  potential  saving  to  the  dairy  farmer. 
Such  heat  may  be  used  to  warm  the  miUi  house  during  cool  weather  or 
to  preheat  water  used  for  washing  daiiy  utensils.    Initial  develop- 
ment of  necessary  equipment  is  being  made  with  a  direct  e^q^ansion 
type  bulk  milk  cooler. 

Electric  Fences  for  Rotation  Grazing  ARS-AE 

The  objective  of  this  work  is  to  develoi)  dependable  electric  fence 
systems  useable  in  rotation  grazing,  (coop.  DH).    Previous  develop- 
ments of  improved  insulators  and  portable  posts  by  this  project  have 
resulted  in  conmercial  manufacture  of  some  improved  equipment.  Im- 
proved insulators  reduce  surface  leal-cage  by  a  factor  of  ten  in  wet 
weather.    Surface  lealcage  of  insulators  shorts  the  shock  voltage  and 
results  in  loss  of  control  of  cattle.    Labor  for  moving  portable  fences 
can  be  reduced  by  use  of  portable  posts,  quick-wire -attaching  equip- 
ment, gate  hooks  and  convenient  laj^-out  of  fences. 

Plans 


Continue  the  investigations  to  determine  the  electrical  characteris- 
tics of  effective  electric  shock  in  relation  to  energy  limitations 


required  for  safety.    There  is  T7idespread  use  cn  fams  of  fence  Gcn- 
trollers  which  do  not  meet  specifications  of  regulatory  safety  codes. 

Publications 

Efficiency  Factors  in  Electric  Fence  Operation,    L.  E.  Campbell,, 

G.        Mowry,  and  J.  G,  Eartsocko    Agricultural  Engineering,  March  195o* 

ECONQICECS  OF  PRODUCTION 

Is    Acreage  Reduction  •  ARS-PE 

A  study  of  acreage  reductions  imposed  on  IS^h  and  1955  crops  recraested 
by  the  84-th  Congress  has  been  cocipleted  and  a  report  sent  to  the 
printer.     It  includes  both  an  analysis  of  the  aggregative  effects  of 
allotment  programs  and  an  appraisal  of  the  effects  of  acreage  allot- 
ments in  different  farming  areas,  based  on  personal  interviews  with 
nearly  3^000  farmers  in  1^  selected  wheat,  cotton,;  corn  and  rice  areas. 

In  the  areas  studied,  acreage  allotments  had  had  no  significant  effect 
on  milk  production  through  1955 »    The  acreage  restrictions  resulted 
primarily  in  a  shift  of  some  25  million  acres  of  land  from  allotment 
crops  to  nonallotment  crops,  mostly  feed  grains  other  than  com  and 
oilseed  crops.    Relatively  little  acreage  was  diverted  to  pasture  or 
hay  production. 

In  the  com  areas,  intentional  compliance  mth  corn  allotments  was 
limited  primarily  to  cash-grain  farmers o    Dairy  farmers  in  northern 
Illinois  had  increased  cou  numbers  slightly  but  they  indicated  that 
this  would  have  occurred  regardless  of  the  acreage  allotment  program. 
In  other  areas,  cow  nuiabers  were  unchanged.    Fam  incomes  of  compli- 
ance farmers  in  the  com.  areas  were  lower  tlian  in  1953  hut  hi^ier  than 
they  would  have  been  had  they  stayed  out  of  the  program.    Incomes  in 
the  cotton  areas  in  1955  exceeded  those  of  1953  because  of  higher 
yields,  but  they  were  7  to  3^  percent  lower  than  they  would  have  been 
had  they  been  able  to  maintain  both  1953  cotton  acreages  and  1955  price 
supports.    Increased  wheat  yields  more  than  offset  reduced  acreages 
in  Kansas  and  North  Dal^ota,  but  \7ith  normal  yields  the  1955  cropping 
pattern  would  have  been  less  profitable  than  that  of  1953  in  all  wheat 
areas  studied. 

2.    Bulk  Milk  Handling  ARS-PE 

Work  is  nearing  completion  on  a  farmers'  bulletin  on  bulk  milk  handling 
to  provide  economic  guides  and  interpretations  needed  by  farmers  in 
malcing  sound  decisions  regarding  the  adoption  and  use  of  bulic  tanks. 
Data  have  been  assembled  from  secondary  sources  on  investment  recjuired 
for  equipment  for  various  sizes  of  herds,  labor  savings  to  be  anti- 
cipated with  the  adoption  of  bullc  tanl^  equipm.ent,  and  the  effect  of 
bulli  handling  on  quantity,  quality,  price  and  hauling  charges  of  millc. 


These  secondary  data  were  augmented  by  a  nmber  of  case  studies  of 
typical  daii^'-  farms  to  illustrate  the  investments  and  costs  incurred 
and  the  specific  changes  in  operations  which  ha.ve  accompanied  adoption 
of  bull;:  handling.    These  field  studies  have  been  made  in  N.  H.  ^  Pa., 
VJis.,  So  Car.;,  Ga„,  Ore^;  and  Calif,    Preliminary  findings  indicate 
that  buUc  handling  of  milk  generally  is  liked  by  proa.ucers,  not  so 
much  because  it  reduces  costs  as  because  it  makes  the  miUi  handling 
job  easier.    Income --vise;,  buUc  handling  has  different  effects  on  dif- 
ferent producers,  depending  largely  on  the  size  of  herd  and  on  the 
price  premiums  or  reduced  hauling  charges  accompanying  this  new  tech- 
nique.   Some  30  cows  or  more  appear  to  be  required  to  offset  the 
higher  costs  due  to  the  rather  heavy  minimmi  investment  required. 
Bulli  handling  provides  both  a  means  and  an  incentive  to  increase  milk 
production.    Many  of  the  farmers  interviewed  had  expanded  operations 
after  installing  a  bulk  tank. 

Publications 

Milk  Cows  vs.  Bulk  Tanl^s.    M.  S.  Parsons.    Agr,  Situation,  Vol.  39, 
No.  10,  p.  1^-,  Oct,  1955. 

Dairy  Herd  Replacements  AES-PE 

A  study  has  been  completed  in  New  England  of  the  economies  incident 
to  the  raising  or  the  purchasing  of  dairy  herd  replacements.    It  indi 
cates  that  many  of  the  suppositions  held  by  the' advocates  of  raising 
home-groim  replacements  are  questionable.    In  a  sample  of  several 
hundred  DHIA  cows  comparable  with  respect  to  such  factors  as  breed, 
date  of  freshening,  management,  fat  content  and  age  eliminated,  pur- 
chased and  raised  cows  produced  about  the  same  amount  of  millc.  The 
difference  in  production  was  not  significant  when  tested  statistically 

Purchased  cows  were  no  more  prone  to  disease  than  raised  cows.  Of 
herd  removals,  ^3  percent  of  the  purchased  cows  compared  with  ^-I-O  per- 
cent of  the  raised  cows  were  removed  for  reasons  of  sterility,  bru- 
cellosis or  udder  trouble.    Farms  with  all  raised  cows  removed  ^+1 
percent  of  their  co^rs  for  reasons  of  udder  trouble,  sterility  or  bru- 
cellosis.   Farms  with  some  purchased  animals  lost  only  37  percent  of 
their  cows  due  to  these  reasons. 

Purchased  cows  had  a  longer  productive  life  than  raised  cows.  The 
average  age  at  disposal  foi*  non-dairy  purposes  of  purchased  cows  was 
7.06  years,  while  that  for  raised  cows  was  5»7^!-  years.    The  life  ex- 
pectancy of  dairy  cows  decreases  at  a  very  gradual  rate  -vrLth  increases 
in  age.    This  helps  to  explain  the  longer  herd  life  of  purchased  cows. 

Although  most  of  the  farmers: visited  had  some  pasture  resources  that 
could  be  used  only  by  replacements  or  dry  cows,  some  barn  facilities 
designed  for  use  only  by  yoimg  stock,  and  additional  cow  space  which 


was  currently  idle  or  being  used  to  house  replacements^  the  net 
farm  income  of  a  typical  dairy  farm  could  be  increased  by  $500  to 
$800  (\7ith  195^1—55  prices)  by  purchasing  rather  than  raising 
replacements • 

Publications 

Production  Efficiency  on  ¥.e\J  England  Dairy  Farms,  V,  Adjustments 
in  Obtaining  Dairy  Herd  Replacements.     G.  E,  Frick  and  vh  F.  Heni^^. 
II.  Agro  Expt.  Sta.  Bui.,  April  195o. 

U.    Meeting  Dair^^  Market  Sanitation  Requirements  ARS-PE 

A  final  report  was  completed  on  the  Doan.e  Contract  Study  to  appraise 
effects  of  investment -reducing  and  labor  saving  features  of  dairy  farm 
buildings  and  equipment  on  sanitary  quality  of  millc.    This  study  con- 
ducted on  15  farms  in  the  St.  Louis  irdlkshed  suggests  that  technical 
progress  in  handling  milk  on  the  farm  has  created  a  need  for  reapprais- 
ing building,  equipment,  and  practice  specifications  currently  required 
in  the  interest  of  sanitation.    On  a  sample  of  farms  where  dairy  build- 
ings were  constructed  or  remodeled  and  equipment  was  installed  to  pro- 
vide for  a  herd  of  20  to  25  cows,  "Oae  average  investment  cost  per  cow 
at  1950  prices  was  about  $212,    In  contrast,  acceptable  existing  dairy 
buildings  and  equipment  on  dairy  farms  irith  20  to  25  cows  were  valued 
at  $517  per  cow.    Dairy  chores  required  only. 67  man-hours  per  cow  per 
year  on  the  form.er  group  of  farms  compard  \<rLth  II9  m.an-houj:s  per  cow 
per  year  on  the  latter  group.    Yet  because  good  sanitation  and  cooling 
practices  were  followed,  9I  percent  of  the  milk  samples  tsilien  from  the 
farms  with  the  smaller  investments  in  daily  buildings  and  equipment, 
compared  with  83  percent  of  the  mill:  samples  from,  a  group  of  reference 
farms  which  already  were  delivering  Grade  A  milk,  had  bacterial  coujits 
within  acceptable  limits  for  Grade  A  milli  for  fluid  consumption. 

Plans 

To  develop  an  econom-ic  study  of  labor  and  cost  savings  potentials 
in  farm  service  building  and  related  service  areas.  Rearrajigesent-. 
of  the  farmstead  layout,  changes  in  feeding  and  other  choring  routines 
and  related  feed-handling  practices  on  dairy  farms  will  be  included. 


E.     DISEASES  Am  PARASITES 

3^.    Foot-and-Nlbuth  Disease  ARS-AD 

During  the  past  year,  an  important  phase  of  the  work  at  ?l\m  Island 
(P.I,)  lahoratories  was  the  production  and  sto_clcpiling  of  foot-and- 
mouth  disease  (FIE))  and  native  vesicular  disease  viruses,  as  well 
as  their  specific  antlsera.    These  products  are  necessary''  for  future 
research  and  for  differential  diagnosis  of  clinically  similar  diseases 

Limited  electrophoretic  studies  of  Fh^D  antibodies  in  serum  fractions 
indicates  that  the  major  portion  of  the  neutralizing  antibodies  is 
present  in  the  Gamma  globuJln  with  only  a  small  amoimt  being  present 
in  the  Beta  g3-obulin.    Furthei'more,  the  complement  fixing  antibody 
was  found  only  in  Gamma  globulin- 1,  hoxv^ever,  both  Gamma  globulins 
showed  equal  neutralizing  activity  against  FMD  virus. 

Studies  of  various  tissue  culture  methods'  for  propagating  FMD  viruses 
were  fourfold.    Before  the  objectives  could  be  realized  m.th  techniques 
which  were  adaptable  to  the  virus  of  vesicular  stomatitis  (VS),  it 
was  necessary  to  develop  a  modified  procedure c    The  first  phase  was 
the  use  of  tissue  culture  for  assaying  JTV©  viruses  and  neutralizing 
antibodies.    Cytopatho genie  lesions  have  been  observed  in  the  tissue 
culture  cells  as  early  as  3  hours  following  Inoculation  of  the  virus, 
and  one  type  of  FIviD  virus  has  been  successfully  propagated  througli 
70  serial  passages »    The  second  phase  was  the  development  of  a  new 
m^ethod  of  mass  production  of  a  high  titered  FI®  virus  in  tissue 
culture.    The  third  phase  of  the  work  was  modification  of  an  existing 
tecliniqae  for  titration  of  'Fh^D  virus.    The  new  method  has  a  high 
degree  of  precision,  reliability  and  reproducibility  in  determining 
the  number  of  infectious  units  of  the  virUs  in  the  original  m.aterial 
Inoculated  into  tissue  culture,  and  is  less  variable  than  the  tube  ; 
assay  method  using  the  50  percent  endpoint.    The  fourth  phase  was  to 
obtain  fundamental  Imowledge  about  production  of  virus  and  its  stability 
to  pH,  to  temperature,  and  to  formaldehyde.    Maximum  production  of  F^'^D 
virus  is  reached  after  11,5  hours  of  incubation.    Precise  curves  have 
been  developed  at  different  hydrogen  ion  (pH)  concentration  and  various 
temperature  and  in  the  presence  of  formaldehyde. 

Studies  of  the  relationship  of  age  and  heredity  to  susceptibility  of 
cattle  showed  that  there  was  no  difference  in  the  susceptibility  of  j 
2,  6,  and  l8  months  old  animals  to  type  A  Fl^ID  virus.     In  addition,  no  ! 
difference  in  susceptibility  could  be  demonstrated  in  5  groups  of  dlf-  • 
ferent  line  bred  animals  and  1  group  of  random  bred  animals  from  a 
closed  herd. 

Studies  on  inactlvation  of  FMD  and  VS  viruses  were  continuedo  Ethylene 
oxide  gas  decreases  the  infectivity  of  both  viruses  in  cattle  tongLie 
epithelium,  hut  more  research  must  be  done  to  determine  the  exact 
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potential  of  this  product  as  a  sterilizing  agent.    Various  degrees 
of  heat  have  been  applied  to  suspensions  of  "both  viruses  in  cattle 
tongiae  epithelium,  and  the  results  indicate  that  an^^  except  long 
ej-cposure  to  higli  temperatures  are  inadequate  in  completely  eliminating 
the  infectivity  of  Ft©  virus;  i7hereas  VS  virus  was  rendered  noninfective 
at  temperatures  of  56  or  6o°  for  30  minutes.    J'inal  tests  for  inf ectivit^r 
were  determined  irLth  guinea  pigs,  mice,  tissue  culture,  and  cattle. 
These  results  strongly  indicate  that  final  determinations  of  infectivity 
must  he  made  in  the  bovine  which  is  the  natural  host  and  which  was  the 
most  susceptible  to  the  Fl-^D  viruis. 

Plans 

Research  will  continue  on  improvement  of  diagnostic  tests,  on  mechanism 
of  infection  in  cattle,  and  on  propagation  of  Fi-'ID  virus  ^onder  conditions 
other  than  in  cattle. 

Publications 

The  Groirfch  and  Cytopathogenicity  of  Vesicular  Stomatitis  Virus  in 
Tissue  Culture.    H.  L.  Bachrach,  J.  J.  Callis  and  IJ.  R.  Hess.  Jour. 
Imnujiologj'-.    Sept.  1955* 

Isolation  of  VesicuJLar  Stomatitis  Virus  from  an  Infected  Laboratory 
Worker .  0.  N.  Fellcwes_,  G.  T.  Dimopoullos,  and  J,  J.  Ca3J.iSs  Amer. 
Jour.  Vet.  Res,    Oct.  1955 • 

Isolation  of  Vesicular  Stomatitis  Virus  from  the  Blood  of  an  In- 
fected Worker.    0.  N«  Fellowes,  G.  T,  Dimopoullos,  and  J.  J.  Callis. 
Bacteriological  Proceedings  -  1955* 

Foot-and-Mouth  Disease  Virus;     Its  Growth  and  C;^n:opathogenicity  in 
Tissue  Culture.    H.  Lc  Baclirach,  vJ.  R,  Hess,  and  J.  J.  Callis. 
Science.    Dec.  1955* 

A  Serologic  Test  for  Identification  and  Titration  of  Vesicular 
Stomatitis  Virus.     G.  T.  Dimopoullos,  0.  N.  Fello-res,  F,  V.  Washko, 
and  J.  Traum.    Proceeding  of  The  Soc.  Expt.  Biology  and  Medicine. 
1955. 

Vesicular  Stomatitis  Virus  in  Tissue  Cultures  and  Cell  Suspensions. 
H.  L.  Bachrach,  J.  J.  Callis,  and  W.  R,  Hess.    Proceedings  of  the 
Soc.  E:jcpt.  Biology  and  Medicine.  I956, 
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PROPOSALS  FOR 
COmTTEE  CONSIDERATION 

PRODUCTION 

^'    Improving  Dairy  Cattle  Througli  Selection  and  Crossbreeding 
"  Techniques 

Expand  research  to  determine  the  effectiveness  of  crossing  "breeds 
uhich  have  been  selected  primarily  for  milli  production  and  initiate 
research  on  the  adaptation  of  our  existing  breeds,  by  selection  tech- 
niques, to  the  environmental  conditions  of  the  South.    Past  work  has 
demonstrated  definite  possibilities  for  increasing  production  per 
cow  by  crossbreeding.    Further  research  on  crossing  breeds  that  are 
primarily  lmo\m  for  milk  producing  ability  is  of  primary  importance 
for  the  fluid  milk  market.    Current  adaptability  research  includes 
the  introduction  of  Zebu  inheritance  and  the  crossing  of  European 
breeds.    Results  have  indicated  that  a  considerable  amount  of  varia- 
tion in  adaptability  to  hot  climates  already  is  present  in  our  exist- 
ing breeds.    A  balanced  and  the  most  expeditious  approach  to  this 
problem  requires  that  research  efforts  be  made  to  develop  aiaptability 
in  our  productive  purobrfjds. 

2.    Physiological  Genetics  of  Dairy  Cattle 

Initiate  basic  research  on  the  inheritance  of  the  dairy  cow  as  it 
affects  milk  constituents,  feed  efficiency,  blood  antigens  and  the 
physiologj.^  of  milk  production,  reproduction  and  grovrbh.    For  more  than 
a  decade  dairy  cattle  breeding  research  has  been  concentrated  on  t  he 
gross  mechanisms  of  inheritance  for  a  limited  number  of  characteris- 
tics such  as  mill^  and  butterfat  production.    As  a  result  information 
needed  today  on  the  inheritance  of  many  important  constituents  of  milk 
is  not  available.    It  will  take  several  years  before  the  current  re 
search  on  solids-not-fat  will  yield  the  needed  answers  on  even  this 
constituent.    This  delay  in  availability  of  information  can  be  avoided 
by  establishing  genetic  research  noxj  on  the  other  major  constituents 
including  protein  fractions  and  lactose.    Breeding  programs  with  other 
types  of  livestock  have  been  successful  in  increasing  feed  efficiency. 
Only  very  limited  exploratory  studies  have  been  possible  to  date  re- 
i       garding  this  characteristic  of  dairy  cattle.    This  research  should  be 
expanded  and  should  include  investigations  of  the  influence  of  feeding 
and  management  practices  on  the  expression  of  efficiency.    The  blood 
antigen  research  should  be  expanded.    The  acciomulation  of  information 
from  the  decade  of  studies  on  the  gross  mechanisms  of  inlieritance  has 
revealed  the  need  for  detailed  and  basic  research  on  the  genetics  of 
the  physiological  processes  involved  in  mill:  production,  reproduction 
and  growth.    This  is  a  practically  unexplored  field.     It  can  lead  to 
important  and  possibly  new  principles  for  intelligent  selection  and 
breeding  practice. 
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3 .    Improvement  in  the  National  Cooperative  Dair3^  Herd  Improvement 
and  Si  re -Proving  Progrs.ms 

Expand  the  present  program  to  include  the  use  of  electronic-data  ' 
processing  equipment,  using  magnetic  tape,,  so  that  it  mil  he  possible 
to  utilize  the  data  more  completely  and  on  a  current  "basis.  Present 
methods  and  mechanical  processing  equipment  are  inadequate  to  cope 
iTith  the  vo3-ume  of  data  involved  in  conducting  these  programs. 

Parasitic  Diseases 

Expand  research  on  parasitic  diseases  of  dairy  cattle  to  develop  means 
of  controlling  them.    The  manner  and  extent  to  which  parasitic  dis- 
eases interfere  \7ith  "breeding,  with  profitable  use  of  feed  and  forage, 
with  inter- relationships  between  dietary  factors,  and  \7ith  health, 
groiTth,  and  millc  production,  are  not  well  understood.  Moreover, 
practical  and  effective  means  of  prevention,  cure,  and  control  are 
as  ^'■et  in  the  formative  stage  in  many  cases.    An  e:rpansion  of  the  work 
on  parasitic  diseases  is  needed  if  fanricrs  are  to  be  jprovided  •\7ith  in- 
formation that  can  be  used  in  effecting  economies  in  production. 

5.    Ruminant  Bloat 

Expand  investigations  on  this  important  problem  which  constitutes  a 
serious  deterrent  to  greater  utilization  of  higli  productive  legume 
pastures  and  to  the  use  of  the  better  grades  of  alfalfa  hay  in  some 
areas.    Emphasis  should  be  placed  on  studies  to  determine  the  physic- 
logical  characteristics  of  animals  bloating  under  natural  conditions, - 
so  that  field  bloat  can  be  correlated  iTith  studies  on  the  production 
of  e}cperimental  bloats    .Special  attention  should  be  given  to  bacterio- 
logical aspects  of  bloat.     Studies  on  the  physiology?-  of  eructation 
should  be  completed  and  studies  on  the  bacteriological  aspects  of 
bloating  should  be  initiated.    Work  should  be  expanded  on  the  deter- 
mination of  the  chemical,  pharmacological  and  physiological  charac- 
teristics of  legum-es  and  hays  that  cause  bloat,  and  detailed  studies 
should  be  initiated  to  detemiine  the  changes  in  all  loaoi/n  and  suspected 
properties  of  bloating  feeds  as  related  to  species  and  varieties,  age 
of  plant,  diurnal  and  seasonal  groirth,  climatic  factors  and  plant 
nutrition. 

Expand  cooperative  investigations  with  plant  breeders  and  livestock 
and  poultry  production  groups  to  isolate,  identify,  and  pharmacologically 
and  physiologically  characterize  the  individual  saponins  in  major 
forage  crops,  as  a  guide  to  assist  in  genetic  improvement  and  to  pro- 
vide a  basis  for  improvements  in  processing,  storing,  and  feeding  these 
feedstLiffs.    Assay  methods  for  detennining  the  amounts  of  these  signifi- 
cant constituents  should  be  developed  as  necessary  to  improving  varieties 
and  for  devising  better  processing  procedures. 
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6a     --SciGntafiG  Basis  of  Milk  Quality  Requirements 

Initiate  research  on  establishing  scientific  bases  for  niilli  quality 
res^-ilations  and  developing  low  cost  methods  to  meet  these  require- 
ments.   The  dairymen  of  the  country  have  been  faced  i7ith  constantly 
rising  costs  required  by  market  regvilations  regarding  sanitation^ 
milliing  and  millc  handling  practices.    New  methods  for  determining 
millv  quality  are  needed  to  replace  those  which  have  no  real  basis 
in  respect  to  the  production  of  safe  acceptable  milk a  Changing 
dairy  cattle  management  and  housing  practices  need  to  be  continually 
evaluated  regarding  their  effect  on  millc  quality  in  order  that  this 
infoDHnation  may  be  available  to  regulatory  agencies. 

7.  Insect  Carriers  of  Livestock  Diseases 

Initiate  basic  and  applied  research  on  the  role  of  insects  as  carriers 
of  animal  diseases including  research  on  methods  of  disease  control 
through  control  of  proved  vectors.    Anaplasmosis,  a  widesprec?.d  live- 
stock disease  transmitted  by  ticks  and  insects,  is  an  important  prob- 
lem in  the  livestock  industry''.    Research  on  the  relationships  of  in- 
sects to  the  disease  and  specific  methods  of  control  are  needed.  The 
relationship  of  insects  and  other  important  livestock  diseases  has  not 
been  determined.    Research  is  needed  to  obtain  information  on  the  role 
of  insects  to  disease  transmission  and  on  methods  of  controlling  them. 

8.  Mosquitoes  in  Relation  to  Agriculture 

E:>cpand  basic  and  apiDlied  research  to  develop  low  cost  methods  of  con- 
trolling mosquitoes  that  adversely  affect  the  health  and  productivity^ 
:    of  livestock.    The  increase  of -farm  ponds  and  other  water  sources  has 
intensified  the  mosquito  problem  in  many  areas  and  hurricanes  and 
floods  create  acute  mosquito  situations  which  are  deleterious  to 
both  livestock  and  workers.    Althougli  research  has  developed  fairly 
satisfactory  methods  of  control  that  are  feasible  to  protect  man 
from  attack  by  mosquitoes  and  related  pests,  they  are  generally  im- 
practical in  farming  areas.    Research  is  needed  to  devise  methods, 
that  farm  commun.ities  and  individual  farmers  can  employ  to  protect 
their  livestock  from  these  pests. 

9.  Insect  Physiology  and  Toxicology 

Eicpand  work  on  basic  insect  physiology  and  toxicology  including  re- 
search on  the  cause  of  insect  resistance  to  insecticides,  mode  of 
action  of  insecticides,  nature  and  action  of  attractants  and  repellents, 
and  nutritional  requirements.    Although  research  has  developed  sub- 
stitute organic  phosphorus  insecticides  for  controlling  flies  and 
mosquitoes  which  have  become  iLimune  to  DDT  and  similar  materials,  there 
are  indications  that  newer  phosphorus  materials  are  failing  to  give 
satisfactory-^  control  in  some  cases.    In  order  to  prevent  or  minimize 
the  recurring  resistance  problem  to  each  new  insecticide  and  to  develop 
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basic  information  on  ne\T  methods  of  insect  control^  it  is  urgent 
to  undertake  intensive  investigations  on  insects  in  the  areas 
mentioned o 

10 .  Mineral  Interrelationships  in  Animal  Nutrition 

E^cpand  studies  on  mineral  interrelationships  in  animal  nutrition. 
The  irays  in  'vihich  the  level  of  any  one  essential  element  present  in 
the  feed  affect  the  functioning  of  other  elements  are  not  irell  es- 
tablished..   For  example  in  the  course  of  studies  on  the  effect  of 
high  levels  of  molybdenum  on  the  copper  status  of  the  animal,  the 
observation  uas  made  that  a  sulfur  amino  acid  would  alleviate  the 
gro-tTth  retardation  produced  in  laboratory''  animals.    This  and  related 
observations  point  to  the  need  for  studies  such  as  determination  of 
the  effect  of  varying  levels  of  molybdeniom  and  copper  to  determine 
hoi7  these  elements  are  interrelated  in  the  metabolism  of  animals » 
Such  information  is  essential  for  an  understanding  of  nutrient  im- 
balancing  of  rations  by  mineral  elements. 

11.  Relationships  of  Protein  to  Starch  Equivalent 

Initiate  cooperative  research  to  determine  irhat  levels  of  protein  in 
pasture  forages  are  required  to  bring  about  maximum  production  of 
miUv  and  to  investigate  this  relationship  to  the  starch  equivalent 
of  the  forage o    It  is  well  Imown  that  nitrogen  fertilization  on  dairy 
pastures  increases  high  protein  forage  production.    However,  investi- 
gations show  that  dairy  cows  grazing  on  these  pastux-es  do  not  pro- 
duce corresponding  increases  in  milk  or  butterfat.    It  has  been  sug- 
gested that  the  starch  equivalent  may  be  as  important  or  more  so 
than  the  protein  and  consequently  the  most  desirable  ratio  of 
protein  to  starch  equivalent  should  be  determined. 

12.  Palatability  and  ConsuLiption  of  Forages 

Initiate  and  e^qpand  research  to  determine  the  factors  responsible  for 
vTide  variations  in  consumption  of  dry  matter  of  different  t^'pes  and 
kinds  of  forages.    Studies  of  the  chemistry  of  forages  and  a  deter- 
mination of  those  constituents  which  appear  to  affect  loalatability 
and  consumption  should  be  undertaken.    The  relationship  of  these 
factors  to  digestibility  of  feeds  should  also  be  studied.  Studies 
on  lignin  and  cellulose  and  on  the  nitrogen  containing  fractions  of 
forages  will  be  required.    Animal  differences  in  relation  to  age, 
breed  and  within  breeds  are  also  important  and  should  be  studied, 

13.  Fatty  Acid  Production  as  Related  to  Ruminant  Niitrition 


E:cpand  work  to  determine  the  role  of  fatty  acids  in  rurainant  nutrition 
and  to  deterr.iine  those  factors  which  regulate  the  production  and  use  " 
of  fatty  acids  by  ruminants.    At  present  these  acids  appear  to  be 
metabolites  of  major  importance  in  ruminant  nutrition  and  metabolism. 
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Information  is  required  on  factors  irhich  control  their  production 
and  absorption^  on  the  effects  of  ujibalanced  production  of  the  several 
acids  on  miUi  and  fat  production  and  on  the  health  of  dairy  cows  and 
calves » 

1^4-.    Cheniistry  and  Physiology  of  Homones 

Initiate  and  expand  work  on  the  basic  chemistr^^  and  physiology  of 
hormones  as  a:  background  to  the  application  of  hormone  chemistry  in 
problems  of  animal  production.    This  work  would  include  development 
of  .anaJ-ytical  methods  for  the  determination  of  hormones  in  blood  and 
tissues,  stu.dies  on  the  metabolism  and  excretion  of  hormones  and  their 
action  on  various  tissues  using  isotopes  and  other  teclmigues  and 
studies  on  rates  of  secretion  in  rela,tion  to  problems  of  reproduction 
and  lactation,  as  well  as  solving  problems  of  meat  production  arising 
from  the  use  of  hormones o 

15.  Profitable  Use  of  Feed  and  Forage 

E2q)and  research  to  determine  economic  feeding  rates  for  all  classes 
of  livestock,  as  well  as  the  economic  limi.ts  of  substituting  forage 
for  concentrate  feeds  and  of  one  kind  of  feed  for  another..  Also 
expand  economic  appraisal  of  new  methods  of  intensive  grazing;  new 
teclinology  in  animal  nutrition;  and  aggregative  effects  of  these  new 
developments  on  demand  for  various  feedstuffs  and  probable  effect  on 
output  of  different  classes  of  livestock.    The  need  for  this  kind  of 
research  .is  urgent  in  view  of  i^apid  progress  being  made  in  science  of 
animal  nutrition  and  in  grassland  management.    Farmers  want  informa- 
tion on  the  costs  and  income  possibilities  of  these  new-  developments 
to  help  them  make  decisions  regarding  their  livestock  feeding  and 
forage  management  programs. 

16,  Harvesting,  Handling,  Storage  (including  Storage  Structures)  and 
Feeding  of  Silage 

Expand  resea.rch  on  harvesting  procedLu-'es  utilizing  modern  equipment 
in  relation  to  the  best  methods  of  producing  good  quality  silage. 
Fundamental  studies  on  bacteriological  and  chemical  cha.nges  taking 
place  in  the  silage  fermentation  process  should  be  expanded.  Feeding 
value  and  factors  affecting  consumption  of  the  silage  should  be  studie 
including  input  and  output  relationships  \faen  ruminants  are  fed  ration 
made  up  of  different  kinds  and  qualities  of  silage.    Expand  research 
on  types  of  structures  for  use  in  storing  silage  including  sealing  of 
horizontal  t:^'pes  of  silos;  also  to  include  (l)  studies  on  improved  con 
struction  and  use  of  silos  and  (2)  studies  of  materials  and  methods  of 
protecting  interiors  from,  deterioration  and  for  resurfacing  and  pro- 
tecting the  interior  surfaces  of  concrete  silos  that  ha.ve  been  damaged 
by  silage  acids. 
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17 »    Irrigation  and  InTprovement  o f  Dairy  Pastures 

Eicpand  research  to  determine  the  influence  of  irrigation  on  the 
various  types  of  annual  and  perennial  pastures  under  differing  systems 
of  soil,  grazing  management^  and  cultural  practices;  and  investigate 
irrigation  practices  in  relation  to  mosquito  problems  and  control. 

This  work  would  determine  to  what  extent  irrigation  may  he  used  in 
critical  periods  of  deficient  rainfall  to  improve  pastures  producing 
larger  and  more  uniform  feed  supplies  for  dairy  cattle,    A  shortage 
of  rainfall  in  critical  "periods  in  the  humid  East  is  probably  the 
greatest  single  factor  responsible  for  lack  of  uniform  pasture  pro- 
duction.   Prelim.inary  results  in  the  Mid-South  and  East  indicate  the 
value  of  supplemental  irrigation  for  increasing  grazing  for  dairy 
cattle  and  maintaining  mill^  production  during  the  summer  dry  periods. 
It  is  necessary  to  determine  the  effect  of  irrigation  on  types  of 
vegetation,  on  feed  consumption  and  on  nutritive  value  and  production 
of  nutrients  in  differing  locations;  and  the  effects  of  increased 
mosquito  problems  in  relation  to  health  and  production « 

A  reexamination  of  the  role  of  nitrogen  fertilizers  in  irrigated  pas- 
ture production  is  needed  in  view  of  the  present  availability  of  low 
priced  nitrogen.    There  is  need  to  m.odify  soil  and  pasture  management 
practices  to  make  the  most  effective  use  of  irrigation  water.    In  cer- 
tain areas  where  drainage  is  a  problem  studies  will  be  needed  on  the 
effects  of  varying  levels  of  the  water  table <, 

Analyses  are  needed  for  different  farming  and  water  supply  situations 
of  investments,  costs,  yields  and  returns  to  be  expected  \rith  the  in™ 
stallation  of  irrigation  systems  and  with  different  irrigation  practices. 
Studies  are  needed  of  the  supply  and  prospective  demands  for  water  for 
irrigation  and  competitive  uses,  of  water  laws  and  regulations  to 
guide  in  developing  legislation  to  protect  investments  in  irrigation 
practices. 

18.    Efficiency  and  Economy  of  Dairy  Farm  Structures,  Equipment  and 
Operations 

Initiate  or  expand  integrated  studies  on  dairy  farm  structures,  equip- 
ment, and  operations  with  emphasis  on  milli,  feed,  bedding,  and  m^anure 
handling  methods  and  equipment.    New  developments  in  buildings  and 
equipment  and  the  need  to  lower  production  costs  raise  many  critical 
problems  with  respect  to  the  economy  and  efficiency  of  dairy  farm 
facilities  and  operations. 

Engineering  research  is  needed  on  bullc  miU^  cooling  equipment  to  im.- 
prove  equipment  performance  and  reduce  operating  costs.    Despite  the 
current  shift  toward  adoption  of  bulk  milli  coolers  and  the  economic 
studies  of  this  shift,  engineering  problems  of  efficient  design  existc 
The  adaptability  and  performance  of  different  types  of  buJJi  millc  coolers 


"  73  - 


to  different  dairy  farm  situations  needs  to  'oe  investigated.  This 
research  should  include  investigations  of  the  possihilities  of  off- 
peali  operation.    The  research  would  furnish  "basic  data  for  manu- 
facturing design,  and  guides  for  selection  and  management  of  on-the- 
farm  "bulk  milk  cooling  and  handling  systems. 

Research  is  also  needed,  which  would  ignore  conventional  structures 
and  eq.uipment  and  puts  emphasis  on  developing  cattle  housing  and 
management  procedures  and  plans  which  wi3J.  contain  efficient  arrange- 
ment and  equipment  that  will  utilize  new  and  low  cost  materials. 

Economic  studies  of  mechanization  of  dairy  farm  operations  are  needed 
to  help  reduce  costs  of  production  and  facilitate  desirable  shifts 
in  production.    These  studies  wou.ld  include  the  use  of  e?Lectricity  • 
and  other  kinds  of  energy  in  such  operations  as  the  handling  of  milk, 
feed,  bedding,  and  manure. 

19 .  Effect  of  Environmental  Factors  on  Dairy  Cattle 

E:cpand  studies  of  the  relationship  of  physical  environment  and  its 
control  to  growth,  health,  fertility,  production  and  feed  consumption 
of  dairy  cattle.  Until  recently  dairy  cattle  research  has  emphasized 
feeding  and  breeding  with  relatively  little  effort  to  obtain  informatio 
on  the  influence  of  environment.  Interest  in  this  phase  of  animal  pro- 
duction is  now  developing  rapidly. 

3tu.dies  have  shoirn  the  importance  of  environmental  factors  but  these 
studies  are  just  a  beginning.    They  need  to  be  expanded  using  better 
laboratory  facilities  and  instruments.    A  laboratory  where  all  ordinary 
environmental  conditions  could  be  effectively  controlled  would  provid.e 
comprehensive  information  and  help  to  establish  a  standard  for  evaluat- 
ing results  obtained  ujider  less  completely  controlled  conditions  and 
outdoors.    It  could  serve  as  a  sort  of  parent  station  to  help  co- 
ordinate studies  of  environmental  influences  and  to  provide  facilities 
for  musually  difficult  research. 

20 .  vJeed  Contro 1  in  Pasture  and  Hay  Crops  for  Dair^^  Cattle 

Expand  research  on  the  control  of  weeds  in  the  establisliment  and  main- 
tenance of  improved  grass -legime  pastures  and  hay  crops,  including 
those  causing  of f- flavoring  of  mill:,  such  as  wild  onion  and  garlic, 
bitterweed,  etCo    Many  of  these  weeds  are  persistent  perennials  that 
cause  serious  losses  to  dairy  farmers  in  the  hmiid  East.  Preliminary 
studies  have  demonstrated  the  potentials  of  2-i-i-D,  2-^1— 5-T  and  other 
chemicals  for  possible  control  of  certain  weeds  and.  brush.  Further 
research  on  the  control  of  weeds  and  brush  and  other  practices  is 
necessary  for  the  conversion  of.  brush  infested  lands  to  grass  in  the 
LoMer  Appalachian-Piedmont  area. 


UTILIZATION 
A,     NUTRITI\rE  VALUES  OF  FOODS  AND  FEEDS 

1,  Food  Composition  in  Relation  to  Nutritive  Value  AES-M 

For  some  time  questions  have  been  raised  about  the  probable  validity 
of  applying  available  proximate  food  composition  and  energy  value 
data  to  present  day  foods.    To  help  supply  current  information^  all 
food  samples  used  for  any  laboratory  purpose  are  being  analyzed  to 
determine  proximate  composition.    Analyses  have  now  been  completed 
of  160  samples  from  pantothenic  acid  assays.    Among  these  irere  Cheddar^ 
processed,  and  cottage  cheese;  homogenized^  rair  whole,  skimm.ed,  and 
non-fat  dry  miUi;  and  cream.    Various  dair;^^  products  are  being  in- 
cluded also  in  analyses  unden/ay  on  fatty  acids,  amino  acids,  and 
vitamin  Bq. 

Plans 

This  work  is  being  continued. 
Publications 

A  Microbiological  Method  for  Determination  of  Cystine  in  Foods. 
Millard  J.  Horn  and  Pmos  E.  Blum.    Cereal  Chem.  33,  I8,  195'^'. 

Cystine,  Tyrosine  and  Essential  Amino  Acid  Contents  of  Selected  Foods. 
Cecile  H.  Edwards,  Lolla  P,  Carter,  and  Charlotte  E.  Outland.  Jour. 
Agr.  and  Food  Chem.  3^  1955 • 

Fatty  Acid  Composition,  and  Oxidative  Deterioration  During  Storage 
of  Fats  in  Cuts  of  Beef,  Lamb,  Pork,  and  Turkey,    0«  S,  Privette, 
F.  Jo  Pusch,  and  W.  0.  Lundberg.    Food  Tech,  9,  3^1-7-351,  1955» 

2.  Factors  Affecting  Requirements  for  Amino  Acids  ARS-HN 

Research  using  laboratory  animals  is  indicating  that  a  number  of  factors 
may  affect  the  requirements  for  amino  acids.    The  amounts  and  kinds 
of  other  nutrients  in  the  diet  may  detennine  whether  the  calories 
eaten  are  converted  to  lean  tissues  or  to  fat.    With  restricted  protein 
intake,  diets  containing  the  starches  of  corn,  rice,  or  wheat,  tend 
to  lessen  the  amount  of  liver  fat,  deposited,  as  compared  to  a  diet 
containing  sucrose  as  the  sole  ca^rbohydrate .    Threonine  has  been  found 
to  be  more  effective  than  any  other  amino  acid  or  carbohydrate  tested, 
in  preventing  the  accumulation  of  liver  fat  under  these  conditions. 
More  carcass  fat,  but  the  same  protein  content,  resulted  when  peni- 
cillin was  fed  in  the  presence  of  corn  starch  than  when  fed  with  sucrose. 
These  studies  are  showing  that  data  on  weight  gains  and  from  nitrogen 
balances  must  be  accompanied  by  data  on  tissue  or  carcass  composition. 
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Plans 

This  work  is  "being  redirected  to  use  intact  food  protein  in  place 
of  amino  acid  formulas. 

Publications 

Starches,  Sugars  and  Related  Factors  Affecting  Liver  Fat  and  Nitrogen 
Balances  in  Adult  Rats  Fed  Lou  Levels  of  Amino  Acids.,    Madelyn  VJomack 
and  Ilary  \J,  Marshall.    Jour.  Nutrition,  Vol.  57;,  No.  2,  I93-262, 
October  1955. 

The  Quantitative  /unino  Acid  Requirements  of  Young  Women,     I.  Threonine. 
Ruth  M.  Leverton,  Mary  R,  Gram,  Marilyn  Chaloupka,  Eileen  Brodovsky 
82id  AiTiy  Mitchell,    Jour.  Nutrition,  Vol  ^6,  No.  1,  59"8l^  January 
1956. 

The  Quantitative  Amino  Acid  Requirements  of  Young  Women.     II.  Valine. 
Ruth  Me  Leverton,  Mary  R.  Gram,  Eileen  Brodovsky,  Marilyn  Chaloupka, 
Amy  ^atchell  and  Norma  Johnson.    Jour.  Nutrition,  Vol.  58,  No.  1, 
83-93,  January  I956. 

The  Quantitative  Amino  Acid  Requirements  of  Young  Women,  III. 

Tr:)'ptophane ,    'Ruth  m«    Leverton,  Norma  Johnson,  Jean  Pazur,  and 

Joan  Ellison.    Jour.  Nutrition,  Vol.  58,  No.  2,  219-299,  Februar;^^  19'56c 

The  Quantitative  Amino  Acid  Requirements  of  Young  Women.  IV., 
Phenylalanine.  -  VJith  and  Without  T;y-rosine.    Ruth  M.  Leverton,  Norma 
Johnson,  Joan  Ellison,  Donna  Geschuender  and  Florence  Sclimidt.  Jour. 
Nutrition,  Vol  58,  No.  3,  3^1-353,  March  I956. 

The  Quantitative  Amino  Acid  Requirements  of  Young  Women,    V.  Leucine. 
Ruth    Mc  L'evertoij^    Joan  Ellison,  Norma  Johnson,  Jean  Pazur,  Florence 
Schmidt  and  Donna  Geschwender.    Jour„  Nutrition,  Vol,  58,  No..  3, 
355-305,  March  I956. 

Amino  Acid  Requirements  of  Young  Women  Based  on  Nitrogen  Balance  Data. 

I.  The  Sulphur-Containing  Amino  Acids.    Marian  E,  Swendseid,  lona 
Williams  and  Max  S.  Dunn^    Jour,  Nutrition,  Vol.  58,  No,        %3-505,  M 
April  1956.  ■ 

Amino  Acid  Requirements  of  Young  Women  Based  on  Nitrogen  Balance  Data. 

II.  Studies  on  Isoleucine  and  on  Minimum  Amounts  of  the  Eight 
Essential  Amino  Acids  Fed  Simultaneously.    Marian  E,  Swendseid,  and 
Max  S.  Dunn.    Joux.  Nutrition,  Vol.  58,  No.        507-517,  April  I956. 


~  76  - 


3«    Pelative  Nutritive  Properties  of  Butterfat  and  Vegetable  Fats  ARS-DK 

VJhen  sulfatlialidine  vas  included  in  a  purified  ration  containing  28^0 
fat^  veanling  rats  gained  weight  more  rapidly  when  the  dietary  fat 
consisted  of  "butterfat  than  when  it  was  composed  of  corn  oilc  Seme 
evidence  was  obtained  to  indicate  that  the  addition  to  the  basal 
ration  of  certain  crude  food  materials  ^rauld  eliminate  the  groirth  ' 
difference  obtained  between  rats  fed  corn  oil  and  those  fed  butter- 
fat but  more  work  is  needed  before  definite  conclusions  can  be  drawn. 
Adding  a  butter  flavor  (diacetyl)  to  the  corn  oil  ration  failed  to 
increase  the  growth  rate  of  rats  fed  this  diet. 

Increasing  the  stress  on  the  anim.al  by  including  iodinated  casein  in 
the  ration  failed  to  increase  the  difference  in  groirth  obtained  be- 
tween rats  fed  butterfat  and  those  fed  com  oil.     In  fact  under  these 
conditions _j  the  rats  fed  corn  oil  usually  grew  faster,  possibly  due 
to  an  increased  rec^uirement  for  the  essential  fatty  acids  under  stress 
conditions.    Various  fat  levels  in  the  basal  ration  were  tested.  The 
gro'Tth  differences  between  rats  fed  butterfat  and  those  fed  corn  oil 
which  were  found  at  a  2o^p  fat  level  disappeared  when  the  fat  level  was 
lowered  to  10^,  while,  at  a  20^  fat  level,  differences  ^.jere  found  in 
some  experiments  but  not  in  others. 

In  preliminary  experiments,  no  marked  differences  were  observed  in 
the  various  phases  of  reproduction  and  lactation  bet^reen  small  groups 
of  rats  reared  to  maturity  on  rations  containing  the  various  fats 
either  vriLth  or  ifithout  sulfathalidine. 

Plans 

Continue  studies  on  the  nature  of  this  groirth  effect  and  make  an  effort 
to  determine  what  factor  or  factors  may  be  responsible o 

Publications 

E^cperiments  on  the  Comparative  Nutritive  Value  of  Butter  and  Vegetable 
Fats.     L.  P.  Dryden,  J.  B.  Foley,  P,  F.  Gleis  and  A,  Mo  Hartman. 
J.  Nutrition,  58:  I89  (1956). 

Reproduction  and  Lactation  of  Rats  Fed  Glyceryl  Trilau.rate-Containing 
Diets.    L«  P.  Diyden,  P.  F,  Gleis  and  A.  M.  Hartman.    J.  Nutrition, 
58:  335  (1956). 

h.    Vitamin  B12  Potency  of  Cheese  and  Other  Dairy  Products  ARS-DH 

Comparative  rat  and  microbiological  (L.  leichmannii)  assays  for  vita- 
min B12  have  been  made  on  a  niimber  of  different  sajirples  of  Cheddar, 
Swiss  and  cottage  cheese  and  other  dairy  products.    This  work  has  now 
been  completed  and  the  results  published. 


Publi  captions 


Vitamin  B12  Content  of  Millc  and  Milk  Products  as  Determined  by  Rat 
Assay.    A,  M.  Hartman^  L.  P,  Dryden  and  G.  IL  Riedel.    J,  Nutrition 
59:  77  (1956). 

Comparative  Assay  for  Vitamin  Bj2  i^"^  Certain  MiUi  Products  by  Various 
Rat  Groirbh  Methods,    L.  P.  Dryden,  G.  H,  Riedel  and  A„  M.  Hartman. 
J.  Nutrition/  59:  09  (I956). 

Effect  of  Vitamin  Big  on  Protein  Metabolism  ARS-DH 

llhen  a  vitamin  BT_2~^sficient  ration  containing  25/^  protein  i/as  fed 
to  B]_2-deficient  weanling  rats^  their  subsequent  four  week  weight 
gains  were  about  50^j  of  normal.    An  increase  in  the  protein  level  of 
this  ration  to  k^^^3  led  to  weight  gains  that  were  onl^^  about  23)^  of 
normal  and  a  fiirther  increase  to  65/j  led  to  still  further  i-educed 
growth  and^  in  many  cases,  to  early  death.    In  contrast,  when  these 
rations  were  supplemented  with  a  maximally  effective  level  of  vitamin 
Bi2^  the  growth  obtained  was  normal  or  nearly  normal  at  the  25>j  and 
h3)'o  protein  levels  and  about         of  normal  at  the         protein  level. 

It  is  not  Imoim  -izhether  this  gro^rth  depression,  associated  with  in- 
creased protein  level  and  vitamin  B^g  deficiency,  was  due  to  an  in- 
crease in  protein  level  as  such,  regardless  of  the  particular  amino 
acids  involved,  or  whether  it  was  due  to  an  increase  in  the  level  of 
one  or  more  individual  amino  acids  or  a  combination  of  certain  ones. 
Preliminary^  tests  have  been  carried  out  in  an  effort  to  clarify  this 
point.    A  basal  ration  containing  20^o  B^g-^^^'icient  casein  and  5/^ 
yeast  protein  has  been  used.    Most  of  the  amino  acids  present  in 
casein  have  now  been  tested  \)y  adding  them  individually  to  this  basal 
ration  in  amounts  equivalent  to  their  content  in  kO^^  casein.    Of  the 
ones  tested,  only  threonine,  serine,  valine  and  aspartic  acid  had  a 
gro-vrbh- depressing  effect  equivalent  to  that  obtained  with  the  S^/o 
protein  ration.    The  interpretation  of  these  results  is  complicated 
by  such  factors  as  the  presence  of  the  d-isomers  in  some  of  the  amino 
acids  tested  and  the  question  of  possible  amino  acid  imbalance. 

Plans 

To  continue  the  tests  to  try  to  ascertain  the  effects  of  the  compli- 
cating factors  involved  on  the  resu-lts  obtained. 


ARS-EU 


An  important  feature  of  the  new  time-  and  lalDor- saving  method  for 
making  Cheddar  cheese  is  tha^t  it  can  he  used  irLth  conventional 
cheesemaking  equipment^  except  for  minor  changes  in  hoops  and 
hooping  equipment.    It  is  heing  tested  under  commercial  conditions 
hy  numerous  cheese  factories. 

Plans 

Some  further  i7ork  will  he  done  on  a  comparison  of  the  short-time  method 
and  the  Australian  modification  of  it.    Also_,  application  of  the  method 
to  Blue  and  T'callon-type  cheese  is  anticipated.    Major  attention  will 
he  given  to  the  developm.ent  of  a  mechanized  procedure  for  making 
Cheddar  cheese. 

Publications 


A  Simplified  Short-Time  Method  for  Making  Cheddar  Cheese  From 
Pasteurized  Milk.    H.  E.  \Jalter,  A.  M,  Sadler,  J.  P.  Malkames  and 
C.  D,  Mitchell,    EU-73-11.     5  PP.    May  195© 

Ihido    Abstract.    J.  Dairvr  sci.,  39,  91?.  195^0 

2.    Bacterial  Starters  and  Qualit^^  of  Cheddar  Cheese  ARS-EU 

Contract  research  is  heing  initiated  to  determine  the  causes  of 
starter  failures  in  the  manufacture  of  Cheddar  and  cottage  cheeses 
and  to  develop  means  for  preventing  them.    Such  failures  have  been 
frequent  in  recent  years  and  have  become  a  serious  economic  problem, 
to  the  industry. 

Research  also  is  being  done  to  obtain  conclusive  information  on  the 
nature  and  extent  of  the  effects  of  different  species  and  strains  of 
lactic  acid-forming  bacteria  used  as  starters  on  the  flavor,  body 
and  texture  of  Cheddar  cheese.    Different  strains  of  Strep to co c cus 
lactis  and  Streptococcus  cremoris  have  differed  greatly  in  their 
effects  on  flavor,  body  and  texture  of  cheese.    The  flavor  and  quality 
of  cheese  made  with  mixed  starters  has  been  much  better  than  that  m-ade 
with  single-strain  starters.    S.  lactis  is  much  more  resistant  to  salt 
than  is  S.  cremoris  and  results  indicate  that  the  amount  of  salt  added 
ma.y  have  a  much  greater  effect  on  flavor  and  texture  than  has  been 
realized.    Cheeses  are  being  analyzed  for  specific  compounds,  such  as 
amino  acids  and  fatty  acids,  to  study  their  possible  relation  to  the 
desired  flavor  of  Cheddar  cheese. 


Plans 


This  investigation  will  be  continued. 
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3.    /jnino  Acid  Content  of  Cheddar  Cheese  ARS-EU 

Stiidies  are  in  progress  to  improve  the  development  of  the  desired 
flavor  in  Cheddar  cheese.    E:cperimental  cheeses  made  i7i.th  different 
bacterial  starters  are  bein^  graded  for  flavor,  "body  and  texture  and 
analyzed  for  ainino  acids  at  3  and  3  r.ionths.    Ho  correlation  has  "been 
foLuid  betireen  fla-vor  and  either  the  total  amino  acid  content  or  any 
single  amino  acid  in  spite  of  marked  differences  in  amino  acid  content 
resulting  from  different  starters. 

Plans 

This  investigation  irill  be  continued.    Cheeses  irL  11  be  analyzed  also 
for  fatty  acids  and  other  possible  flavor  components. 

^1-.    Identification  of  Flavors  in  Provolone  and  Romano  Cheeses  ARS-EU 

The  aim  of  this  research  (contract  Ohio  Agr.  E::pt.  Sta. )  is  to  determine 
the  effects  of  different  starter  bacteria,  alone  and  in  combination, 
on  the  formation  of  free  fatty  acids,  free  amino  acids,  aldehydes, 
ketones,  etc.,  in  Provolone  and  Romano  cheeses,  and  to  study  the  pos- 
sible relation  of  such  compomds  to  the  desired  flavors  in  these  cheeses 

Lactobacillus  bulgaricus,  Lactobacillus  lactis  and  Streptococcus 
thermophilus  have  been  found  to  form  different  keto  acids  in  cheese. 
Combinations  of  these  bacteria  formed  different  acids  than  did  pure 
cultures.    The  results  should  be  useful  in  prepai-*ing  starters  for 
commercial  cheese -making. 

In  related  studies,  the  types  of  keto  acids  in  cheeses  seemed  to  separate 
certain  cheese  into  three  major  classes.    Keto  acids  from  lactose  and 
citric  acid  were  characteristic  of  Brick,  Cheddar  and  SirLss  cheese; 
those  from  amino  acids  were  characteristic  of  Camembert  and  Limburger 
cheeses;  and  those  from  fatty  acids  were  characteristic  of  Blue, 
Provolone,  and  Romano  cheeses.    The  number  and  relative  concentrations 
of  beta-keto-acids  in  the  last  class  differed  sufficiently  to  charac- 
terize each  variety. 

qIU  tracer  techniques  are  being  used  to  study  the  chemical  reactions 
involved  in  cheese  ripening. 

Plans 

This  wox-k  will  be  continued.  "  •  ■ 

Publications 

Apparent  Selective  Liberation  of  Butyric  Acid  from  MiU^  Fat  by  the 
Action  of  Various  Lipase  Systems.    W.  J.  Harper.    J.  'Qed.rj  Sci.,  38, 
1391.  1955. 


1 
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Publications ( continued) 


A  Rapid  Silica  Gel  Method  for  Measuring  Total  Free  Fatty  Acids  in 
Mill?:.    \J,  J,  Harper^  D,        Schvj-artz  and  I,  S.  El-HagaraiJ^'-,    J.  Dairy 
Sci.,  39,  ^6-50.  1956, 

Italian  Cheese  Ripening.  IV.  Various  Free  Amino  and  Fatty  Acids  in 
Comrjiercial  Provolone  Cheese.  \L  J.  Harper  and  J,  E.  Longo  J,  Dairy 
Scie,  39,  1S9-13T.  1950. 

Italian  Cheese  Ripening.    V.    Various  Free  Amino  and  Fatty  Acids  in 
Commercial  Roms.no  Cheese.    J.  E<,  Long  and       J.  Harper.    J.  Dairy  Sci., 
39,  1938-l^'r5.  1950. 

Italian  Cheese  Pvipening.    VI.    Effects  of  Different  Types  of  Lipolytic 
Enzyme  Preparations  on  the  Accumulation  of  Various  Free  Fatty  and 
Free  Amino  Acids  and  the  Development  of  Flavor  in  Provolone  and 
Romano  Cheese.    J.  Dairy  Sci.,  39,  2i-!-5-252.  195^. 

Aciduric  and  ITeiitral  Carhonyl  Compounds  in  Various  Cheese  Varieties. 
E.  \h  Bassett  and  IJ,,  J,  Haroer.    Abstract.    J.  Dairy  Scir_,  39,  9lS. 
1956. 

Microbial  Flora  Producing  Gassy  Defects  in  S\n.ss  Cheese  ARS~EU 

This  research  (contract  Uni.  of  Wis.)  is  to  determine  whether  the 
gassy  defects  in  &i7iss  cheese  are  produced  by  specific  microorganism-s 
and  \7hether  the  development  of  such  defects  are  related  to  the  amount 
of  acid  formed  by  the  starter  bacteria  irhile  the  cheese  is  being  made. 
Results  indicate  that  the  lactate- ferment ing_,  gas-  and  butyric  acid- 
forming,  spore-forming  anaerobe,  Clostridium  tyrobutyri cum,  may  be 
involved  in  the  development  of  the  gassy  defects.    An  associative 
action  of  other  organisms  such  as  clotridia  and  pediococci,  lacto- 
bacilli,  or  propionibacteria,  resulting  in  increased  production  of 
gas,  is  suspected  and  is  being  studied. 

Some  differences  have  been  found  among  the  abilities  of  millcs  from 
different  herds  to  support  the  groirth  of  acid-forming  starter  bacteria 
U-sed  in  making  SirLss  cheese.    The  cause  for  such  differences  remains 
unlmoxm.    Smss  cheese  starter  bacteria  formed  the  same  amount  of 
acid  in  millis  from  covs  being  fed  poor-quality  grass  silage,  corn 
silage,  and  no  silage.    The  starter  bacteria  failed  to  grow  in  millc 
from  a  coir  infected  \d.th  leptospirosis. 

Plans 

The  search  for  gas-forming  bacteria  is  being  continued  mth  particular 
attention  to  Cl,  tyrobutyri  cum,  alone  and  in  association  inLth  other 
specific  organisms. 


Publications 


General  Procedui-e  for  Manufacturing  Siass  Cheese.    C-.  P.  Sanders, 
H.  E.  Walter  and  R,  P,  Tittsler.    USDA  Circular  No,  85I;,  20  pp., 
August  1955«. 

6.    Markers  for  Detecting  Antibiotics  in  I-lillc  ARS-EU 

The  feasibility  of  add2.ng  fluorescent  materials  or  dyes  to  anti- 
biotics that  are  to  be  used  in  treating  mastitic  cows  has  been  in- 
vestigated mth  the  aim  of  developing  a  rapid  and  sensitive  method 
for  indirectly  detecting  antibiotics  in  milk  that  is  to  be  used  in 
cheese.    Small  amounts  of  antibiotics  kill  the  bacterial  starters 
used  in  cheese -malting. 

The  results  thus  far  indicate  that  such  a  means  may  be  developed. 
Fluorescent  materials  and  dyes  that  are  shed  simultaneously  \7ith 
penicillin,  do  not  affect  either  the  antibiotic  or  the  udder,  and 
can  be  detected  quiclcly  and  easily  have  been  found.  Fluorescent 
dyes  appear  to  be  the  most  promising  of  the  materials  tested  thus  far. 

Plans 

This  work  \rill  be  continued. 

To    Other  Publications  ARS-EU 

Making  Cottage  Cheese  in  the  Home.  CA-E-6.    Processed.    5  PP«  June  I956 

Microbiology'-  of  the  Surface  Ripening  of  Brick  Cheese.    D,  J.  Lubert 
and  U.  C.  Frazler. ■  J.  Dairy  Sci.,  38,  981-990.  I955. 

CONC£[-ITRATED  AhTD  DRIED  MILI^S 

1.    Effects  of  Heat  in  Processing  and  Storing  Concentrated  Millis  ARS-EU 

This  work  involves  the  technological  phases  of  research  aimed  at  pro- 
ducing concentrated  milks  that  are  chemically  and  physically  stable, 
do  not  have  cooked  flavor,  and  can  be  reconstituted  to  a  product 
resembling  fresh  milli  in  appearance  and  flavor. 

Studies  on  the  sterilization  of  milk  by  the  high- temperature,  short- 
time  method  (28o°  F.  for  15  seconds)  have  continued.    The  milk  has 
been  concentrated  before  sterilization  instead  of  after.    This  pro- 
cedure affords  a  better  opportunity  of  "pilot  run"  adjustment  of  the 
"grain  point,"  and  significantly  increases  the  effectiveness  of  homo& 
enization,    which  is  now  possible  after  sterilization.  Preliminary 
results  indicate  that  the  pH  of  sterilized  milk  may  have  an  important 
effect  on  gelation.    Fat  separation  continues  to  be  a  defect  which 
develops  early  in  storage  of  milli  sterilized  under  these  conditions. 
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Plans 

This  170 rk  -\7ill  "be  continued^  utilizing  the  eouipment  changes  for 
hoELOgenizing  after  sterilization^  acgusting  the  pK  of  the  sterilized 
product,  and  adding  salts  aseptically  to  the  sterilized  product. 
Various  changes  involving  foreijarming  the  flii.id  and  concentrated 
products  under  different  conditions  in.ll  be  tried.    The  addition  of 
"thiclcening  agents"  to  decrease  fat  separation  mil  "be  tried. 

Puff -Drying  of  IJhole  Ilill;  ARS-EU 

A  method  has  been  developed  for  making  a  poirdered  i^hole  milic  that 
initially  has  a.  flavor  indistinguishaole  from  fresh  whole  milk  and 
that  disperses  rapidly,  even  in  ice-cold  vater.    Physical  tests  have 
shoTTn  that  the  reconstituted  milli  is  idential  to  fresh  whole  milli. 
It  is  strikingly  different  from  present  comiercial  products. 

Results  obtained  irLth  a  batch-t^-'pe  vacuum  shelf  drier  have  shoim.  the 
importance  of  density,  temperature,  butterfat  dispersion  and  gas  con- 
tent of  the  concentrated  milli,  height  and  physical  form  of  the  puffed 
structure,  and  particle  size  of  the  powder  on  the  ease  of  reconsti- 
tuion  of  pu-ff-dxied.  izhole  niilli  powder. 

The  results  of  tests  made  cooperatively  irLth  the  manufacturer  of  a 
continuou.s  vacuum  belt  drier  and  those  obtained  irLth  the  vacuum  tray 
drier  indicate  that  a  commercially  feasible  vacuum  belt  drier  ma.y  be 
devised  for  successfully  puff-dr^^ing  -tzhole  milli. 

Storage  tests  are  under^jay  to  determ.ine  the  ability  of  puff-dried 
powder  to  retain  its  initial  excellent  flavor  and  dispersibility. 
The  powder  produced  thus  far  does  not  have  satisfactory  shelf  live, 
especially  with  regard  to  flavor. 

Plans 

Studies  on  the  physical- chemical  changes  during  storage  of  the  powder 
and  means  for  preventing ' them  iTill  receive  major  attention.  Further 
work  will  be  done  to  adapt  the  batch-type,  vacmij/i  shelf  drying  pro- 
cedure to  a  continuous  vacuum  belt  drier.    The  effect  of  variation  in 
forewamiing  the  m-ill^,  lactose  crystallization,  addition  of  antioxidants, 
and  packing  in  oxygen-free  containers  on  flavor  and  physical  storage 
stability  will  be  studied.    The  flavor  and  physical  stability  of  1c\t- 
fat  powders  also  '\i±ll  be  studied. 

Relation  Between  Salt  Equilibria  and  Heat  Stability  in  Milk  ARS-EU 

All  of  the  tests  for  the  characterization  of  mill?:  (contract  Uni.  of 
iiinnc )  have  now  been  applied  satisfactorily  to  milli.    The  main  part 
of  the  prograLi,  concerning  changes  in  salt  equilibria  on  heating  millcs 
under  different  conditions,  is  now  ujidenray. 
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Plans 

This  work  vill  "be  continued  during  the  coming  year. 
Publication 

The  Relation  of  Milli:  Seruni  Proteins  to  the  Effects  of  Heat  Treatment 
on  Rennet  Clotting.    A,  Kannan  and  Robert  Jenness.    Abstract.    J.  Dairy 
Sci.,  39,  911.  1956. 

k.    Chemical  Changes  Caused  by  Keating  Millc  ARS-EU 

The  objectives  of  this  research  are  to  (a)  Identify  the  chemical 
changes  in  the  nitrogenous  components  of  milk  AThich  may  be  induced 
by  heat,  other  processing  steps,  and  storage;  (b)  characterize  the 
compounds  formed;  and  (c)  relate  the  findings  to  problems  encountered 
in  the  processing  of  sterilized  concentrated  mill^s. 

A  imiciue  physico-chemical  substance  has  been  found  in  heated  skim 
millc.    Apioarently,  it  results  from  an  interaction  of  alpha- casein 
and  lactose.    The  amomt  of  this  substance  is  increased  by  increasing 
the  heat  treatment  or  by  concentrating  the  milk  before  heating.  The 
non-protein  nitrogen  compounds  in  fresh  railii  and  those  in  evaporated 
vhole  milk  have  been  isolated.    Preliminary  tests  show  that  the  quanti- 
tative distribution  of  the  conipovrnds  in  evaporated  whole  millc  is  dif- 
ferent from  those  in  fresh  milk.    Tliey  are  being  identified.    It  has 
been  found  that  more  riboflavin  -^jas  bound  by  the  casein  of  heated 
millv  than  by  the  casein  of  non-heated  mill:. 

Plans 

This  irork  will  be  continued.    The  compounds  formed  by  heat  will  be 
identified  and  studied  in  relation  to  the  deleterious  effects  re- 
sulting from  heat  treatm.ent  in  the  processing  of  milk. 

5.    destruction  of  Bacterial  Spores  in  llilli  ARS-EU 

The  objective  of  this  research  is  to  find  practical  methods  for 
sterilizing  milli  and  millc  products  by  means  other  than  high  heat, 
thus  avoiding  the  objectionable  flavor  resulting  from  high-heat 
treatment.    The  chief  problem  is  to  kill  the  spores  of  spoilage 
bacteria. 

Viridogrisein,  a  ne\T  antibiotic,  in  combination  with  mild  heat  in- 
hibited the  spores  of  many  of  the  species  of  spoilage  bacteria  tested, 
but  it  was  not  effective  against  others.    Nisin,  another  new  ahti- 
^  biotic,.  was  ineffective  in  low  concentrations.    A  search  is  being 
made  for  substances  that  will  cau.se  the  heat-resistant  spores  to 
germinate  into  vegetative  cells  that  can  be  killed  easily  by  mild 
heat.     Some  of  the  substances  tested  caused  most  spores  to  germinate. 


Hoirever,,  none  of- the  many  su'cstances  tested  caused  Svl.l' sporeB  to 
geminate.    An  autoclaved  mixture  of  glucose  and  1-asparagine  i/as  the 
most  effective,     Kenetin,  a  plant  cell  reactivator_,  had  no  effect. 

The  effects  of  various  environmental  factors  such  as  pre-storage 
heating^  storage  temperature^  and  pH  on  the  viability  of  spores  have 
"been  investigated.    Clostridium  "botulinum  iras  not  affected  "by  environ- 
ment^ and  Bacillus  s t e ar o the rmophi lu s  \ms  affected  only  in  acidic 
solutions.    Bacillus  suhtilis  izas  ver^'  sensitive  to  environmental 
conditions^  except  in  allialine  suhstrates  and  at  0°  C. 

Plans 

This  irarl:  Trill  oe  continued. 

Evaluating  the  Palatahility  of  Processed  Milli  ARS-M 

A  project  (coop.  EU)  iras  initiated  to  determine  the  functional  proper- 
ties of  different  market  foms  of  millc  in  home  halied  quick  bread 
fon:iulas^  to  develop  standardized  procedures  for  differentiating  the 
cooking  quality  of  market  forms  of  milli,  and  for  evaluating  the  quality 
of  each  baked  product. 

vJork  is  in  progress  to  select  and  train  taste  panels  for  evaluating 
the  quality  of  selected  market  forms  of  milli»    The  initial  phase  in 
the  selection  and  training  of  the  taste  panel  involved  threshold 
studies  to  screen  individual  tasters  for  their  sensitivity  or  taste 
acuity  for  certain  flavors  (foreign  or  off -flavors)  in  inillis.  This 
involved  tasting  20  pairs  of  milli  samples.    Each  pair  of  samples  con- 
sisted of  an  untreated  control  sample  of  milk  and  a  treated  sainple  of 
milli  composed  of  a  certain  amount  of  the  flavor  under  study  diluted 
\7ith  the  same  mllli  as  iras  used  in  the  control  sai^iple.    The  dilution 
of  the  flavors  "'jas  varied  from  day  to  day  as  determined  by  the  results 
of  the  preceding  day.    The  results  irere  evaluated  statistically  to 
ascertain  the  sensitivity  of  the  individuals  for  taste  panel  irork^ 
The  second  phase  in  the  study  involved  training  individuals  to  evaluate 
various  un.desira.ble  flavors  in  milli  that  might  be  encountered  in 
samples  under  investigation  in  processing  and  storage  studies. 

Plans 

This  project  -vjill  be  continued. 
PujDli  cations 

Get  More  Good  From  Mill:.    Processed  Pu.bli cation,  /^KS  6l-3,  15  pp.^ 
Hay  1950. 

Recipes  -  T-ype  A  School  Lunches.  P. A.  270,  June  1955 

Food  Buying  Guide  for  Type  A  School  Lunches.    P. A.  271,  June  1955. 
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,     BUTTER  MP  BUT1ERFAT 

1.  Composition  of  Butterfat  ;  ARS-EU 

Sterols  and  vmsaturated  fatty  acids  have  achieved  attention  for  their 
alleged  relationship  to  arteriosclerosis.    Both  of  these  t;>'pes  of 
compoimds  are  minor  components  of  butterfat.    Work  has  been  initiated 
on  their  isolation  and  identification. 

Recently- developed  chromatographic  tecliniques  should  make  feasible 
the  separation  of  the  steroids  in  milk  fat,  including  some  of  those 
present  only  in  trace  amounts,  at  least  into  the  steroid  t^npes  which 
have  been  found  in  other  biological  materials.    It  may  even  be  pos- 
sible to  isolate  the  individual  compounds  and  to  determine  the  approxi- 
mate concentration  of  each.    Even  though  the  general  fatty  acid  com- 
position of  butterfat  has  been  studied  repeatedly,  those  fatty  acids 
occurring  as  minor  components,  particularly  the  ones  more  imsaturated 
than  oleic,  definitely  need  more  complete  identification.  Concen- 
trates of  this  group  of  acids  have  been  prepared  from  one  large  sample 
of  butterfat. 

Plans 

This  on  the  steroids  and  unsaturated  acids  iTill  be  continued. 

Purification  and  identification  of  the  individual  components  \7ill 
be  pursued. 

2.  Canned  Butter  ARS-EU 

This  \jotIi  is  aimed  at  producing  a  canned  butter  of  satisfactory  proper- 
ties and  long  storage  life.    The  keeping  cruality  of  butter  canned  in 
nitrogen  uas  little,  if  any,  different  from  that  canned  in  air.  The 
keeping  quality  of  dried  butter  uas  slightly  better  than  that  of 
butter  stored  at  0*^  C . ;  definitely  better  than  that  at  10°  C . ;  and 
much  bexter  than  that  at  20°  C. 

Plans 

This  ^rark  is  being  continued,  uith  major  attention  to  the  effectiveness 
of  antioxidants* 

3.  Relative  Keeping  Qiiality  of  Butter  and  Butteroil  ARS-EU 

Research  has  been  started  to  determine^  the  advi'sa.bility  of  converting 
different  grades  of  butter  to  butteroil  in  order  to  extend  their 
storage  life.    The  significant  conclusion  thus  far  is  tliat  the  quality 
of  butteroil  made  from  butter  that  has  undergone  some  protein  degrada- 
tion is  much  better  than  that  made  from  butter  that  has  mdergone  fat 
deterioration.    The  protein  degradation  products  are  removed  in  the- 
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serun  during  the  conversion  of  "butter  to  "butteroil^  uhereas  the 
products  of  fat  deterioration  are  not  removed. 

?lans 

This  vork  is  being  continued. 

h.    Detergent  Tests  for  Butterfat  in  Villlz  Ai^-SU 

A  comparison  ixas  iiia,de  (coop.  DH,  Uni,  of  Md.,  and  D.  C.  Health  Dept.) 
of  the  detergent  tests  irith  the  official  tests  of  the  AOAC  -  the 
Bahcock  andMojonnier  (ether  extraction)  methods.    The  detergent  tests 
were  found  to  be  sliglitly  less  accurate  and  reproducible  than  the 
Babcock  test,  but  do  have  advantages  of  safety  and  convenience..  The 
results  indicate  that  they  would  not  be  as  satisfactory^  for  use  in 
conimercial  processing  and  handling  of  milli  as  the  official  tests,  but 
are  certainly  sujff iciently  accujrate  for  culling  herds. 

PlSJlS  I 

This  work  has  been  conipleted. 
Publications 

A  Detergent  Test  for  the  IHllc  Fat  Content  of  Dair^^  Products.    I*  Mill^^ 
Creeiiy  and  Ice  Cream.    0.  S.  Sager^  C-.  P.  Sanders,  G,  H.  Norman  and 
II.  B.  ILLdcUeton.    J.  Offic.  Agri.  Chem.  33,  931-9^0,  1955- 

E.     miK  COrTSTITUETITS 

lo     Separation  of  Pure  lail;:  Proteins  AES-EU 

Tiie  protein  associated  ^rith  the  cream  fraction  of  mill^  arid  commonly 
ca3J.ed  the  membrane  protein  has  been  fomid  to  be  a  mixture  of  proteins. 
It  'jas  found  that  this  protein  constitutes  a  large  aggregate  of  molecules 
containing  the  enzymes  phosphatase  and  xanthine  Oicidase.  as  well  as 
other  proteins . 

Farther  fractionation  of  mill^  iihey  has  led  to  the  purification  of  a 
red- colored  protein,  -\7hich  contains  iron  but  apparently  has  no  enzyme 
activity.    TJhile  the  amount  of  this  protein  in  whey,  is  not  large,  it 
could  be  of  significance  in  the  nutritional  properties  of  milk. 

Plans 


Uork  in  the  field  of  the  separation  of  D-ill^  proteins  iTilD.  be  continued. 
The  project  on  the  membrane  protein  has  been  discontinued. 
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Publications 


Determination  of  Xanthine  Oxidase  in  Milli  iTitli  Triphenyl  TetrazoliiM 
Chloride.    C.  A.  Zittle^  E,  S.  DellaMonica_,  J.  H.  Custer  and  R.  IC 
Rudd.    J,  Dairy  Sci.  39,  522  (195^) « 

The  Fat-Globule  lienibrane  in  Ililli:    Allialine  Phosphatase  and  Xanthine 
Oxidase  in  Skim  Millc  and  Creani.    C.  A.  Zittle,  E.  S.  Dellal'Ionica, 
J.  H.  Custer  and  R.  IC  Rudd.    J,  Dairy  Sci.,  39^  528  (195^) « 

Preparation  of  Alpha-Lac talbumin.    \J,  G,  Gordon  and  J.  Ziegler. 
Biochem.  Preparations  ^-i-,  l6  (195^)- 

2.  Gels  from  Purified  Ivlill:  Proteins  ARS-EU 

The  instability  of  the  mill:  proteins  during  the  storage  of  concen- 
trated milk  products  has  to  a  large  degree  prevented  the  development 
of  a  concentrated  milk  with  the  quality  of  fresh  milk.    One  of  the 
most  obvious  indications  of  the  instability  of  milk  proteins  is  the 
formation  of  precipitates  or  gels  in  stored  milli  concentrates.  Facton 
involved  in  the  precipitation  of  proteins  in  simple  systems  are  being 
intensively  studied  as  a  guide  in  understanding  and  controlling  un- 
desirable changes  in  concentrated  iiiill<:  products.    Results  obtained 
■'indicate  that  the  major  factors  in  heat  staibility  of  milk  proteins  are 
the  calcium  concentration,  pH,  the  ratio  of  calciiim  to  protein,  and 
the  time  of  heating. 

Plans 

Work  in  this  field  is  being  continued. 
Publications 

Viscosity  and  Flocculation  of  Heated  Beta-Lactoglobulin  Solutions: 
Effect  of  Calcium  Concentration  and  pH.    C.  A.  Zitt3,e,.  E. .  S.  Dellaj^loni 
J,  I-L  Custer  and  R.  K.  Rudd.    J.  Dairy  Sci.,  39,  51^+  (1956).  ' 

3.  Structure  of  lillli  Proteins  ARS-EU 

Studies  -on  the  structure  of  casein  have  been  concerned  with  the  separa^ 
tion  of  phosphopep tones  obtained  by  the  partial  splitting  of  pure 
caseins  with  acid  and  enz;;;;raes.    No  evidence  has  been  fQ.und.  for  the 
presence  of  any  type  of  phosphorus  linkage  in  casein  other  thaji  the'' 
combination  of  phosphoru.s  with  serine  in  the  form  of  a  mono-ester. 
Beta-casein,  with  a  molecular  weight  of  2^,000,  was  split  by  the 
enzyme  trypsin  into  a  number  of  fragments,  one  of  -^^hich  vas  a  phospho- 
peptide.    It  contained  ^-.3  percent  phosphorus  and  eleven  different 
£      amino  acids.    Methods  are  being  developed  to  reduce  the  number  of 
^  '  .  split  products  produced  by  the  action  of  enzymes  on  mlllz  proteins  in 
.  order  to  simplify  and  e:jqpedite  the  determination  of  the  milk  protein  '  - 
structures. 
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Plans 

These  investigations  are  ''oeing  continuedo 
■  Publications 

Nomenclature  of  the  Proteins  of  Bovine  Milk»    Robert  Jenness^  L. 
Larson,  T„  L,  McMeekin_,  A.  M,  Swanson,  C,  H.  VJhitnab.  and  McL^ 
I'/hitney^    J.  Dairy  Sci,  39,  536  (l956)o 

Phosopeptides  Obtained  by  Partial  Acid  Hydrolysis  of  Alpha-Caseinc 
N,  J..  Hipp,        Lo  Groves  and  Tc  L.  McMeekino    Abst.  of  Papers,  128th 
Annual  Meeting  of  the  AoC.S. ,  Minneapolis,  Minn,  Sept«  1955,  P,  22C. 

Phosphopeptones  Obtained  from  Alpha-  and  Beta-Casein  by  Partial 
Hydrolysis  with  Pepsin.    M,  L,  Groves,        J«  Hipp  and  T.  L,  McMeekin. 
13.Gth  Annual  Meeting  of  the  A,CoS,  Atlantic  City,  N.  J.,  Sept,  I956, 
p.  33G. 

Physical  Properties  of  Milk  Protein.s  ARS»EU 

It  was  found  by  light- scattering  and  ultracentrifugation  that  the 
size  of  beta-lactoglobulin  is  a  function  of  temperature,  pH,  ionic 
strength,  and  dielectric  constant  of  the  medium.    It  was  found  that 
aggregation  takes  place  in  the  region  of  pH  h^^.    Below  pH  3-5  "the 
molecular  weight  was  found  to  be  one-half  as  great  as  the  norml  value. 

Plans 

This  work  is  being  continued. 
Publications 


The  pH  dependence  of  the  association  of  beta- lac to globulin.  R«  Totmend 
and  S.        Timasheffc    Arch.  Biochem.  and  Biophys,  63,  482  (1956). 

5,    Physico-chemical  Studies  of  Milk  Components  ARS-EU 

The  objective  of  this  research  is  to  determine  changes  in  the  sizes  of 
the  protein  complex  particles  in  milk  which  may  be  induced  by  heat, 
other  processing  steps,  and  storage,  to  determine  the  characteristics 
of  the  various  size  groups,  and  to  relate  these  findings  to  problems 
encountered  in  the  processing  of  sterilized  concentrated  milks. 
Earlier  findings  that  heaiy  millc  contains  approximately  equal  numbers 
of  very  large  and  relatively  small  particles,  and  that  the  large 
particles  contain  a  greater  proportion  of  calcium  and  phosphorus 
than  the  small  particles,  have  been  confirmed  with  increased  precision 
of  measurem.ent.    It  has  been  shown  also  that  the  heat-produced  sr^ll 
particles  are  of  two  kinds,  one  derived  from,  the  casein-containing 
colloid  and  the  other  from  the  serum  proteins o 
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The  structural  viscosity  of  heated  milk,,  i/hich  leads  to  gelation^ 
has  been  shown  to  be  due  to  the  small  particles  and  not  to  the  large 
ones.    There  is  evidence  that  both  the  casein-derived  and  serum- 
derived  particles  contribute  to  this  struictural  viscosity. 

Plans 

Fvirther  studies  of  these  heat-induced  changes  are  planned.  Various 
temperatures  and  heating  schedules  uill  be  employed  to  obtai.n  a 
better  understanding  of  the  factors  controlling  the  rates  and  extent 
of  the  colloidal  and  other  reactions  involved;,  and  to  develop  means 
of  controlling  or  modifying  these  changes. 

Publications 

An  Air-Driven,  Air-Floated  Capillary  Tube  Ultracentrifuge*    T„  F.  Ford 
G,  A.  Raiiisdell^  and  Loraine  \h  lOLipp.    J.  Phys.  Chem,^  59^  922-929 
(1955). 

Compos.ition  of  the  Casein-Containing  Particles  in  Milk.  T»  F,  Ford, 
G.  Ao  Ramsdell^  and  Shirley  G.  Landsman.  J.  Dairy  Sci._;  3^^  8^1-3-857 
(1955). 

Calibration  of  a  Stroboscopic  Light.  T.  F.  Ford  and  T.  G.  Alexander. 
J.  Scientific  Instruments,  33^  20^1-  (I95i')« 

Or gano -Chemical  Studies  of  Milk  Constituents  ARS-EU 

Studies  of  the  effects  on  milli  of  a  particular  phosphate,  sodiuji  tetra 
metaphosphate,  show  tha-t  this  reagent  will  reduce  about  CO  percent  of 
the  polydisperse  casein  colloid  "particles  in  raw  milk  to  particles  of 
uniform  size  and  approicimately  500>^000    molecular  -vzeight*    This  mono- 
disperse  form  of  the  colloid  contains  ^:-0  percent  more  organic  phos- 
phorus than  does  the  normal  casein- containing  colloid.     It  has  been 
previously  found  that  other  treatments  and  reagents  produce  similar 
effects,  suggesting  the  existence  of  a  definite  unit  casein  molecule 
or  particle.     It  has  been  established  that  magnesium  is  associated 
with  the  casein- containing  colloid  in  milk,.-  and  that  it  is  present 
in  fairly  constant  proportion  to  calcium.     It  has  also  been  sho\m 
that  the  citra.te  ion  is  not  associated  directly  with  this  colloid. 

Plans 

This  work  will  be  continuell,.  • 
Publications 

Report  on  Microapalytical  Deteii-iination  of  PhosphoiTis.    C.  L,  Ogg. 
Jour.  Assoc.  Offl'.  Agr,  Chemists,  39,  ^.08-9  (I956). 

1'  ■  ■ 
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DAIRY  WASTE  DISPOSAL 

Laboratory  Studies  APxS-EU 

During  the  course  of  this  irork  it  became  of  interest  and  importance 
to  identify  the  microorganisms  involved  in  the  rapid  oxidation  of 
dairy  -^raste.     In  the  actively  assim.ila.ting  aerated  sludge  it  i7as 
found  that  ok'^p  of  the  bacteria  irere  numbers  of  tlie  genera  Bacillus 
and  Bacterium,    Numerous  varieties  of  nematodes  and  protozoa  also 
•\7ere  present^  indicating  that  the  milk  solids  were  completely  utilized^ 
since  these  organisms  do  not  survive  under  polluted  conditions o  Re- 
search is  being  directed  to  the  oxidation  of  cheese  irhey  by  micro- 
organisms.   The  effect  of  added  supplem.ents  on  the  rate  of  oxidation 
of  cheese  irhey  is  benug  studied.    Also^  methods  of  producing  useful 
products  from  whey  such  as  enzyiiies,  vitamins and  feeds  by  means  of 
microbial  action  are  being  investiga^ted. 


Pilot-Plant  Study  ARS-EU 

The  pilot-plant  evaluation  (contract  Pa.  State  Uni.)  of  the  aeration 
process  for  biological  oxidation  of  dairy  waste  has  been  completed 
and  the  project  discontinued.    A  final  report  suiiTi'narizing  this  work 
and  two  sets  of  designs  were  prepared  by  the  contre.ctor_j  one  to 
handle  10;, 000  gallons  of  waste  and  one  for  25,000  gallons.    A  tech- 
nical report  of  the  work  and  a  bulletin  describing  this  work  are 
being  prepared  for  publication. 

Plans 

This  work  has  been  discontinued.,  - 
Publications 

Simplified  Dairy  Waste.    R.  R»  Kountz.    Hilli:  Products  J.,  Nov.  1955* 


Dairy  Waste  Treatment,    R,  R.  Kouditz.    Milk  and  Food  Tech,  iQ, 
2h3  (1955) 

Improved  Methods  of  Dairy  Waste  Disposal.     S.  R.  Hoover.    Proc.  25th 
Ann.  State  Collo  of  Washington^  Inst,  of  Dairying,  p.  155j  March  195^ • 


Field  Study  ARS~EU 

A  continuous  treatment  process  (contract  Dushore,  Pa.)  for  this  large 
dadry  plant  has  been  designed  and  is  being  successfully  operated.  It 
was  found  that;,  although  bacterial  cells  can  serve  as  fish  food,  the 
passing  of  aerated  sludge  into  a  small  stream,  is  not  feasible,  since 
the  sludge  settles  in  pools  and  holes  producing  septic  conditions. 
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Plans 

This  study  is  essentially  complete.    The  plant  design  and  final 
report  irere  expected  to  be  completed  by  Nov»  19 5^- 

^i-.    Spray  Irrigation  ARS-EU 

This  effectiveness  of  spray  irrigation  (contract  Uni.  of  ITis-)  as 
a  method  for  the  disposal  of  dairy  plant  uaste  is  being  studied. 
This  method  of  treatment  of  dairy  ^i/aste  may  prove  simple  and  particu- 
larly effective  in  some  localities »    This  stud^^  is  planned  to  give 
information  as  to  conditions  that  uill  favor  the  use  of  spray  irri- 
gation.   TiTpes  of  soil,  permeability organic  matter,  topography, 
climate,  are  a  fe'j  factors  that  -^rill  be  considered.  Information 
concerning  equipment  in.ll  also  be  recorded. 

5-    Costs  and  Benefits  from  Treatment  and  Disposal  of  Dairy  Processing 

Plant  Uastes~""  '  .  '  AMS-OC 

Research  under  this  contract  study  at  Iowa  State  College  has  been 
completed.    The  final  report  on  the  study  is  u.o\t  being  revised  for 
publication.    This  report  \j±11  provide  majiagers  \7ith  much  needed 
economic -engineering  data  for  11  model  trickling  filter  plants  of 
two  tj^npes  and  j  different  sizes »    Detailed  estimates  on  construction 
and  operating  costs  and  labor,  power  and  equipment  requirements  will- 
be  presented  to  aid  plant  managers  in  malving  decisions  on  the  con- 
struction and  operation  of  waste  treatment  plants.    The  report  will 
show  dair^"  plant  mcinagers  a  number  of  izays  of  reducing  wastes  and  of, 
thereby,  greatly  increasing  net  returns.    A  careful  revie-\7  of  litera- 
ture on  treatment  of  dairy  plant  wastes  i7ill  be  included.    The  report 
probably  will  be  ready  for  public  release  early  in  1957 » 

CONSUI.IER  USE  RESKARCH 
1.    Food  Consumption  and  Dietary  Levels  of  Pairal  Families  ARS-HIIE 

Food    consumption  and  dietary  levels  of  rural  families  in  the  Horth 
Central  region  have  been  investigated  as  a  basis  for  ed.ucational  pro- 
grams of  teachers,  nutritionists  and  extension  workers  and  for  policy 
and  program  decisions  of  USDA  adxiinistrators  and  others  interested 
in  levels  of  living  of  rural  families.    The  data  Mere  collected  from 
a  sajaiple  of  1,152  families.    A  report  prepared  for  publication  during 
the  year  summarizes  the  information  on  quantities  and  e^qpenditures  for 
food  used  during  a  ■\7eek,  the  amounts  that  were  purchased  or  home  pro- 
duced, the  nutritive  content  of  the  ^jeek's  food  and  the  variations 
in  these  respect's  among  different  groups  of  families. 

Milk  in  its  various  forms  made  an  important  contribution  to  the  diets 
of  these  families.  Consumption  was  equivalent  to  5-^  quarts  per  per- 
son per  week  in  farm  households  and  h,6  quarts  in  those  of  rural  nonfarm 


families.    A.bout  three -foiirths  of  the  farm  families  used' home  pro- 
duced milk  during  the  -vreek;  only  about  5  percent  of  the  rural  non- 
farm  families  had  milk  from  this  source.    Of  the  fresh  fluid  milk 
used_,  ahoLit  ttra-thirds  was  used  as  a  beverage  by  both  groups.  Next 
most  impori:ant  uses  were  for  cooking  and  on  cereal  for  which  farm 
fami].ies  used  l6  azid  l^i-  percent  respectively  and  rural  nonfarm  12 
and  15  percent. 

Many  rural  families  used  evaporated  milk  (16  percent  of  the  farm.^  39 
percent  of  nonfarm)  during  the  week  of  the  study  but  few  used  any 
nonfat  dry  milli«    Milk^^  in  all  forms^  plus  cheese  and  ice  cream, 
accounted  nearly  half  of  the  riboflavin^  a  fourth  of  the  protein^ 
and  important  amounts  of  vitamin  A 

'rv7o  bulletins  on  this  sui'vey  complete  the  presentation  of  the  basic 
data. 

Flans 

Attention  will  be  directed  next  toward  estimatin.g  and  interpreting 
trends  in  farm  family  food  consumption. 

Basic  Data  for  Food  and  Nutrition  Programs  ARS-HHE 

Research  findings  from  several  projects  have  been  used  in  the  develop- 
ment of  information  on  the  essentials  of  an  adequate  diet.    The  most 
recent  research  on  human  nutritional  needs  (expressed  in  terms  of 
recommended  dietary  allowances)^  nutritive  value  of  foods,  and  food 
consumption  habits  provides  the  basis  of  the  recomendations .  Special 
emphasis  has  been  given  to  the  nutrients  most  likelj'-  to  be  short  in 
American  diets,  and  to  foods  that  are  good  sources  of  these  nutrients « 
Because  different  kinds  of  foods  can  provide  the  essential  nutrients 
and  because  food  supplies  in  this  country  are  airrple  to  provide  con- 
siderable freedom  of  choice,  a  point  system  has  been  developed  to 
show  how  common  foods  rate  as  sources  of  key  nutrients  o    Using  this 
system,  foods  within  the  basic  plan  can  be  interchanged  to  allow  for 
differences  in  availability  and  cost  of  foods,  food  preferences,  and 
other  factors „    This  information  will  be  useful  to  nutritionists, 
extension  workers  and  others  who  are  teaching  the  principles  of  good 
food  selection.    It  is  part  of  a  project  dealing  with  basic  data  for 
nutriti.on  programs  designed  to  meet  the  continuing  demand  for  authentic 
information  on  food  values,  diets,  and  other  subjects  rela.ted  to 
nutrition. 

Plans 

Expand  this  project  to  cover  additional  topics  and  cooperation  mth 
information  and  education  speciaJ-ists  in  the  preparation  of  popular 
materials  and  teaching  aids. 


ARS-HEiE 


Continuing  \7ork  is  required  to  prepare  and  keep  up-to-date  suitable 
tables  of  the  composition    and  nutritive  value  of  foods «    One  of  the 
segments  completed  during  the  year  was  a  Handbook  on  physicaJ.  yields 
and  losses  or  changes  that  occur  in  food  preparation o  Information 
has  been  brought  together  from  many  laboratories  on  how  much  meat, 
f ruits_,  vegetables  and  other  foods  purchased  on  the  market  can  be 
e:>cpected  to  yield  as  food  ready  to  eat.    The  p'ablication  "Food  yields — 
summarized  by  different  stages  of  preparation"  gives  dietitians  and 
food  managers  an    up-to-date  gui.de  for  planning  food  purchases  for 
school  lunchrooms^  hotels^  restaurants,  the  armed  fori:es,  hospitals, 
and  other  institutions.    The  data  take  accomt  of  present-day  practices 
in  processing  and  marketing  food  and  new  developments  in  breeding 
plants  and  livestock  that  affect  yields  not  reflected  in  earlier 
less  comprehensive  summaries  of  yield  data. 

Plans 

Work  has  been  started  toward  establishing  channels  for  securing  un- 
published analytical  data  to  use  in  a  contemplated  revision  of  Hand- 
book 8  "CoEposition  of  Foods <.». raw,  processed,  prepared/'    The  many 
new  forms  of  food  being  marketed  and  the  additional  nutrients  for 
which  summaries  should  be  prepa.red  make  this,  a  large  undertaliing. 

Publications 

Food  Expenditures  of  Households  in  the  United  States,  Preliminary 
Report,  Household  Food  Consumption,  1955.    Aug.  195^. 

Food  Consumption  and  Dietary  Levels,  Rural  Families  in  the  North 
Central  Region,  1952.    M.  Orshanslcy,  C,  LeBovit,  E.  C,  Blake,  and 
M,  A.  Moss,    AIB   ,  19560 

Effect  of  Food  Losses  on  Nutritive  Content  of  Diets  in  Four  Institu- 
tions.   Constance  Lo  Brine  and  Edith  B.  Tate«    Jour,  Aixiero  Dietet. 
Assoc,  32,    Jan,  195^. 

Food  Expenditures  in  Four  Institutions.  Faith  Clark  and  Edith  B.  Tate, 
Jour,  Amer,  Dieteto  Assoc,     Sept-  195^, 

Nutritive  Values  of  Per  Capita  Food  Supply,  Table  and  Nutritional 
Review  in  National  Food  Situation.    Oct,  1955« 

Nutrients  Contributed  by  Major  Food  Groups- -A  Reflection  of  Changing 
Food  Habits,    Eloise  Cofer,    National  Food  Situation„    Oct,  1955- 

Essentials  of  an  Adequate  Diet---Facts  for  Nutrition  PrograiTis^    L,  Page 
and  E.  F.  Phipard.    ARS  June  1956. 


Diet  and  Serum  Cholesterol  in  Mens  :  Lack  of  .effect  of  dietary  choles-- 
terol,    A„  Keys.,  J.  To  Anderson^  O.  .. Michelsen,        F.  Adelson^  and 
F.  Fidanza.    j'our.  Nutr,  59(1)  39"56«    May  I9560 

Breads  Facts  for  Consmer  Educationo  lo  H,  VJolgamot  and  L„  J.  Finchero 
AIB  1^2,    Nov,  1955. 

Food  Yields^  Suiiirnarized  by  Different  Stages  of  Preparationc  pecot 
and  B.  K,  Uatt.    AH  102.    July  .19 56, 


PROPOSALS  FOR 
COI^lLTaEE  CONSIDERATION 

II,  UTILIZATION 

1,    Food  Consumption  and  Dietary  Ad<^auacy 

Expand  statistical  research  on  food  consimiption  and  nutrient  appraisal 
of  diets  of  population  groups  to  show  the  contribution  of  dairy  pro-,, 
ducts  and  other  foods  to  diets  and  to  provide  a  base  for  food  and  , 
nutrition  programs «    Especially  needed  . is  information  on  tie  division 
of  food  supplies  among  family  members the  contribution  to  diets  of 
food  eaten  away  from  home^^  the  extent  to  which  family  diets  vary 
T-d-th  the  seasons,,  and  the  deductions  to  be-  made  from  food  supply  esti- 
mates for  household  waste,  as  well  as  extension  and  improvem.ent  of 
the  tables  of  food  composition^ 

Programs  of  the  Department,  as  well  as  those  of  other  agencies  and 
State  and  local  programs  of  nutrition  education,  depend  on  knowledge 
as  to  whether  we  are  as  a  nation  well  fed,  the  groups  least  likely  to 
have  good  diets,  the  nutrients  most  lacking  in  diets  and  the  foods 
that  provide  them  within  current  patterns  of  food  habits «    To  meet 
these  needs, 'up-to-date  information  on  food  consumption  is  required, 
together  with  the  means  of  mailing  dietary  appraisals,    A  recent  survej'' 
has  provided  new  data  on  consumption,  but  little  is  lmo\7n  about  house- 
hold waste,  variations  by  seasons  of  the  year  or  among  individuals  of 
various  ages,  and  the  effect  of  these  factors  on  dietary  adequacy  or 
market  potentials.    Moreover,  present  food  composition  tables,  which 
are  the  basis  of  dietary  appraisals  and  have  other  uses  also,  should  , 
be  extended  to  cover  new  foods  and  additional  nutrients, 

2o    Nutritional  Values  and  Reguireme^nts 

Expand  research  on  human  nutrition,  including  nutritional  values  of 
daily  products  and  other  foods.    Areas  of  work  needing  particular 
attention  include  replacement  of  obsolete  data  on  carbohydrate  values, 
determination  of  kind  and  quantity  of  organic  acids,  factors  affecting 
amino  acid  requirements,  role  of  fat  and  fatty  acids  in  human  nutrition, 
determination  of  human  requirements  for  newer  vitamins^  physiological 


availalDility  of  nutrients  from  different  foods and  effects  of  new 
methods  of  cooking,  processing  and  handling  on  acceptability  and 
nutritive  values.  •' 

It  has  long  loeen  recognized  that  diet  affects  the  health  and  vitality 
of  people  at  every  stage  of  the  life  cycle-    lie  have  Imowledge  of  the 
importance  of  proteins^,  minerals,  and  vitamins,  but  this  is  only  the 
first  step  in  our  understanding  of  the  needs  of  the  human  body.  The 
degree  of  need  differs  for  children,  youth,  young  adult S;,  and  older 
people,  and  vzith  the  kinds  of  foods  and  combinations  in  diets- 

Very  little  is  Imoi'Tn  about  the  functions  of  the  Various  nutrients 
or  the  long-time  effects  of  different  levels  of  intake.    Work  under 
way  indicates  the.t  there  are  unfavorable  relationshi.ps  a,mong  nutri- 
ents which  may  cause  a  chain  of  m.etabolic  disturbances  that  make  for 
premature  degenerative  damage  to  vital  organs.    A  current  nutrition 
problem  is  how  adults  of  this  coimtry  may  avoid  excessive  body  weight 
and  other  diet-related  conditions  that  lower  efficiency  and  shorten 
life  expectancy.     Satisfactory  solutions  are  unlikely  until  we  Imow 
more  about  what  food  elements  the  body  needs,  and  from  what  combina- 
tion of  sources  they  can  best  be  obtained  from  the  standpoint  of 
nutritive  content,  physiological  value  and  acceptability  of  foods 

3.    Improved  Evaporated  and  Dried  Mill^s 

Expand  research  on  evaporated  and  dried  whole  millis  in  order  to  pro- 
duce more  generally  acceptable  products  that  wi3.1  stand  up  imder  con- 
ditions of  storage.    There  is  need  to  develop  a  procedure  to  prevent 
discoloration  and  flavor  deterioration  during  processing  and  storage 
of  evaporated  milk,  with  special  emphasis  on  the  cause  of  fat  separa- 
■  tion  and  gelation.    The  impairment  in  flavor  and  dispersibility  of 
dried  whole  milk  during  storage  makes  necessary  a  study  of  the  chemicaJ. 
changes  involved  and  the  development  of  a  product  of  adequate  storage 
stabilityc 

^'    D^^^T  ^^aste  Disposal 

E:cpand  research  on  dairy  waste  disposal,  especially  the  development 
of  useful  products  from  cheese  whe-yi.'"  ^  It  has  been  sho-wn  that  micro- 
organisms convert  tllI'IIi  solids  into  cellular  material  iTith  a'liigh 
degree  of  efficiency.    It  is  proposed  to  apply  this  finding  to  the 
production  of  high  quality  feeds,  of  enzymes,  and  of  vitamins  from 
cheese  whey  by  means  of  microorganisms, 

5"    Milk  Constituents 

Expand  research  on  the  separation,  identification,  structure,  and 
properties  of  niillc  constituents  to  provide  a  practical  basis  for  con 
trolling  the  changes  that  they  undergo  during  the  processing  and 
storage  of  milk  and  millc  products.    Additional  research  is  greatly 
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needed  on  the  shape  and  particle  size  distribution  of  proteins  of 
milk  and  on  the  chRnical  composition  differences  among  the  various 
si'zes  vith  special  attention  directed  to  the  relation  of  such  dif- 
ferences to  heat-induced  changes^  such  as  gelation  and  coagulation^ 
accompanying  the  processing  of  milk  and  millc  products »  Specific 
characterization  of  proteins,  colloidal  complexes,  fat;,  phospho- 
peptides,  minerals^  and  enzymes  in  milk  vill  aid  greatly  in  devj.sing 
practice.],  means  for  preventing  deteriorative  chemical  reactions  diu"- 
ing  manufacture  and  storage,  aid  in  decreasing  cost  of  processing, 
and  insure  imiformity  of  products. 

6.    Improved  Quality  of  Butter 

Expand  research  to  improve  the  physical  properties  and  stability  of 
butter.    Basic  research  on  the  physico chemical  composition  of  butter, 
including  -the  fatty  acids,  specific  flavor  components,  and  minor  con- 
stituents, is  needed  to  provide  a  basis  for  developing  practical, 
means  of  consistently  improving  and  stabilizing  the  desired  flavor 
of  butter o    The  cause  and  prevention  of  oxidative  deterioration  in 
butter  should  be  investigated^    The  application  of  the  laiowledge  and 
techniques  of  the  fat  and  oil  industry  to  producing  butter  of  improved 
properties  should  be  a  profitable  approach. 

7*     Improved  Quality  of  Cheese 

Expand  research  on  the  chemical,  microbiological  and  technological 
factors  in  the  production  of  cheese  of  various  types  of  improved 
flavor,  texture,  and  consumer  acceptability;  extend  the  short-time 
method  of  making  Cheddar  cheese  to  blue  and  Italian-type  cheeses, 
and  initiate  research  on  the  development  of  labor-saving,  semi- 
continuous,  mechanical  methods  for  making  cheese.    Research  is 
needed  to  develop  practicaJ.  means  for  reducing  manufacturing  costs 
and  improving  the  quality  of  cheese  in  order  to  increase  cheese 
consiAmption  and  thus  provide  an  increased  outlet  for  milk. 

8.    New  Millc  Products 

Expand  research  to  develop  nev  acceptable  milk  products,  such  as  low- 
fat  dried  milk;  solid  confections  consisting  principally  of  milk  solids 
and  stable;,  dried  milk  prepared  with  a  variety  of  flavors  that  can  be 
easily  reconstituted  for  home  consumption. 
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III.     MAIlj^TING  ,  . 

COSTS  AND  EFFICIENCY 

1.  Yields  of  Dairy  Products  MS-OC 

The  average  yield  of  nonfat  dry  niiDJi  from  a  unit  of  ^milk  found  in 
this  study  i/as  Q-.-.lS  pounds  of  nonfat  dry  millc  per  hundred  pounds 
of  whole  milk^  and  8,98  pounds  per  hundred  pounds  of  skim  milk.  The 
average  loss  of  m.iliv  solidti  in  drying  was  k,>Ok  percent,,  as  compared 
mth  an  average  moisture  content  of  3»0  percent  in  the  nonfat  dry 
mill^o    On  the  average,  losses  of  solids  in  drying  exceeds  overrun 
due  to  moisture  in  the  powder.    Yield  of  nonfat  dry  milk  varied 
1.0026  pounds -f.  0o22  pound  per  hujidred  pounds  of  lic^uid  c.kim  miJk: 
for  each  1  percent  change  in  solids  content  of  the  milko 

It  is  possible  to  estimate  yield  from  the  butterfat  content  of  whole 
milk.    For  milk  separated  into  kO  percent  cream  and  skim  mi?Ji^  the 
yield  of  nonfat  dry  milk  varied  O.U863  pound  J;  0,207  pound  per  hundred 
pounds  of  liquid  skim  milk  for  each  1  percent  change  in  the  butterfat 
content  of  the  who3-e  milk* 

TJith  the  publication  of  a  final  report,  the  study  was  concluded. 
Publications 

Yield  of  Nonfat  Bry  mik  Solids  From  a  Unit  of  Milk,    Anthony  G, 
Mathis  and  Elsie  D,  Anderson.    Marketing  Res.  Rpt.  No,  126,  June  1956* 

2.  Butterfat  Sampling  and  Testing  AIvIS-CC 

In  the  study  of  the  expected  accuracy  of  various  butterfat  testing 
programs,  collection  and  electronic  processing  of  daily  sampling  and 
testing  data  in  nine  markets  irLll  be  comp2.eted  in  fiscal  year  1957 • 
Calculations  and  coniparisons  will  be  made  of  differences  between 
variou.s  simple  and  weighted  averages  of  both  producer  and  plant  ■ 
tests,  and  between  fresh  and  composite  sampD.e  tests »    The  variability 
of  producer  and  plant  average  tests  and  deliveries  will  be  measured 
and  a  study  will  be  made  of  the  rej.ationships  between  such  variabilities 
and  several  factors  including  environmental  tenrperatures,  seasons, 
size  of  plant,  geographical  location  of  markets,  etc.  ^  '- 

An  analysis  of  the  differences  between  tests  of  loaded  tanker  sanrples 
taken  from  various  positions  and  the  weighted  average  test  of  the 
coiraningled  shipments  has  been  made  in  one  market.    The  findings,  which 
may  have  important  uses  in  regulatory  work  and  plant  butterfat  control, 
are  to  be  checked  by  sim-ilar  studies  in  other  markets.    Data  are  being 
collected  on  the  costs  of  testing  programs  and  the  test  variability 
that  could  be  attributed  to  the  use  of  different  testers  and  Fsainpling 
and  testing  techniques. 
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3.    Costs  and  Efficiency  in  Dlstril3uting  Fluid  Mil^c  Al'IS'-OC 

Data  pertaining  to  margins^  costs^  and  input-output  rela.tionehips 
vere  collected  quarter?u.y  from  80  fluid  millc  plants  in  the  form  of 
punched  cards submitted  by  the  contractoro    Machine  tabuD-ation  of 
the  cards  was  carried  on  concurrently  mth  the  collection  of  data.. 
Data  series  on  costs  and  margins  were  maintained  currently.  Compre- 
hensive analysis  of  all  data  received  since  the  beginning  of  the 
project  was  m.ade  and  results  incorporated  in  a  manuscript.  Brief 
higlrilights  of  the  project  were  reported  in  Department  situation 
reports  and  in  addresses  at  industry  meetings.    Under  the  current 
contract,  data  mil  continue  to  be  furnished  for  plant  operations 
through  June  1957o 

Outdoor  Vending  Machines  in  Areas  of  Sparse  Production  M-IS-OC 

Cost  data  on  two  wholesale  dairy  routes  near  Denver,  servicj.ng  ice 
cream  and  outdoor  milk  vending  machines,  have  been  an.aly'zed  (coop, 
Colorado  A  &  M  College)  and  a  final  report  prepared,.    This  report 
analyzes  the  fixed  and  variable  cost   for  the  vending  machine  stops  .  . 
and  uses  the  cost  data  to  calculate  the  break-even  points  for  the 
operation,  both  under  existing  conditions  and  for  various  hypothetical 
volumes. 

5.  Costs  and  Efficiency  of  Distributing  Milk  Through  Vending 

Machines  "  Ai^IS-OC 

Data  on  labor  requ-irements,  'tzages,  vehicle  and  other  costs  have  been 
collected  in  Martinsburg,  West  Virginia,  in  order  to  determine  the 
costs  of  merchandising  milk  through  vending  machines  relative  to 
other  methods.     Data  were  obtained  the  first  month  of  each  quarter 
of  the  calendar  year  195^ •     I't  is  expected  that  data  analysis  will  be 
completed  and  a  report  prepared  in  1957 '^    This  project  is  correlated  . 
\7ith  a  study  of  the  impact  of  introducing  milk  vending  machines  on 
total  millv  sales  in  r.olected  ma:rkets » 

6,  Farm~to-Retail  Price  Spreads  for  Daiiy  Product^  AI>1S~0C 

Studj.es  of  price  spreads  from  farm  to  consumer  have  been  under  way 
on  fluid  mill?:,  cheese  and  butter.    For  Cheddar  cheese,  a  study  of 
marketing  costs  and  services  at  each  step  of  the  m^arketing  channels 
is  being  made  (contract  Uni«  Tenn.),    A  similar  study  (contract 
Uni.  './is.)  has  been  initiated  for  Cheddar  cheese,  processed  cheese, 
and  rindless  block  cheese  produced  in  Wisconsin.     Studies  of  margins 
on  fluid  milk  are  in  progress  in  the  Chicago,  111.  and  Akron,  Ohio 
marketing  areas  (coop,  Ohio  Agr.  S^qjt,  Sta. ) .    Consumer  surveys  have 
been  made  to  determine  prices  being  paid  by  consumers;  payments  to  pro- 
ducers have  been  determined  in  cooperation  i-Tith  market  administrators 
and  others;  other  services  and  charges  have  been  determined  to  aid  in 
explaining  segments  of  the  margin. 
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Margins  in  the  marketing  of  butter  are  "being  studied  on  the  "basis  of 
observations  of  specific  shipments  of  butter  from  .10  creameries  in 
the  States  of  Minnesota  and  Iowa.    In  each  case,  data  are  being  col- 
lected   mth  respect  to  payments  received  by  farmers  for  butterfat 
and  the  prices,  charges  and  services  performed  at  each  step  of  the 
marketing  process. 

Plans 

Price  spreads  for  nonfs.t  dry  milk  in  consumer  packages  will  be  studied 
during  the  coming  year. 

Publications 


Marketing  Costs  and  Margins  for  Fresh  Milk.    USDA  Misc,  Pub*  733, 
Oct-  19560 

The  Price  of  Milk.    USDA  Leaflet  No.  h09.    Oct.  I956, 
Marketing  Margins  for  Daii-y  Products.    USDA,  AMS-II3.  1956. 
7.    Plant  Sizes  and  Product  Combinations  for  Small  Milk  Plants  AI-1S~0C 


This  study  (coop.  Uni,  Idaho)  was  concluded  with  the  publication  of 
a  report. 

Publications 

An  Economic  Study  of  Small  Fluid  Milk  Plant  Problems  in  Northern 
Idaho o     Idaho  Agr.  Expt.  Sta,  3ul.  No.  255,  March  1956. 

8.     Improved  TJork  Methods,  Equipment,  and  Facilties  for  Fluid  Milk 

Plants  At-lS-TF 

This  research  is  being  conducted  (coop.  Georgia  Agro  Expt.  Sta.)  to 
reduce  operational  cost  and  othen7ise  increase  the  efficiency  of  fluid 
milli  p3,autSo    Field  studies  which  consisted  of  time  and  motion  studies 
of  plant  operations,  ascertaining  equipment  costs,  and  obtaining  plant 
layout  and  operational  diagrams  were  completed^  and  an  analysis  of 
these  data  i7ere  started,    A  preliminary  analysis  indicates  that  im- 
proved work  methods,  equipment  costs,  and  plant  layouts  sBhould  be 
developed  for  at  least  two  plants,  one  doing  a  volume  of  6,000  gallons 
daily  and  one  doing  ,a  volume  of  10,000  gallons  daily,  to  provide  dairy 
operators  with  adequate  infomation  for  iinproving  work  methods  and 
plant  inefficiencies. 

Plaiis 

Work  on  the  study  will  be  continued. 
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9.    Cheaper  or  Improved  Containers  for  Fluid  Milk  AI^-B-'TF 

Preliminary  investigations  were  made  to  determine  the  present  status 
and  need  for  research  in  the  miUi  packaging  field.    Containers  for 
m.illc,  it  was  found^  must  ser^/e  at  least  3  distinct  markets  j  each 
mth  somewhat  different  requdreraents .    These  markets  may  he  identified 
as  (l)  home  deliveries^  (2)  retail  store  sales^  and  (3)  institutional 
feeding*    Each  of  these  segments  in  turn  may  be  ?uhdividedo  The 
third  listed  market  segment;,  for  example^  includes  (l)  hotels  and 
restaurants  with  tahle  service,  (2)  cafeterias,  (3)  lunch  couD.ters 
ajDd  refreshiTiient  stands  which  serve  millc  for  on-premioe  or  off -premise 
consumption  or  hoth,  (k)  the  armed  services^,  school  lunches,  hospitals, 
industrial  or  office  workers-  Imches,  asylums  and  prisons  *    This  last 
market  suhsegment  in  itself  diverse,  is  "bound  together  hy  a  common 
characteristic.    Each,  in  varying  degree  has  what  might  he  termed  a 
''captive  clientele^''    Because  of  their  circumstances,  the  consimers' 
preference  does  not  carry  the  same  weight  it  might  in  other  market 
segments o 

Manufacturers  are  now  experimenting  mth  containers  of  revolutionary 
design  and  shape.    Some  are  round,  some  square  and  some  pyramidal. 
New  methods  of  fabrication  are  being  tested,    New  materials — including 
the  latest  products  in  the  field  of  plastics--a3:e  being  triedo  Some 
of  these  containers  have  reachf the  development  stage  "^zhere  they  merit 
critical  comparative  evaluations. 

Packaging  of  milli  for  the  school  milk  program  was  selected  for  initial 
research  because  (l)  this  market  area  has  homxOgeneous  requirements, 
(2)  it  is  gro\7ing  rapidly,  and  (3)  the  containers  used  and  the  methods 
of  service  give  little  evidence  of  any  trend  to  standardization. 

Plans 

To  make  evaluations  of  newly  developed  containers — first  in  the  school 
mill?:  program  field  and  later  in  other  fields, 

10.    Economic  Aspects  of  Bull-c  Transport  of  Milk  AIvIS-TF 

This  project  (contract  Uni.  New  Hampshire)  is  for  the  study  of  economic 
aspects  of  bulk  mill?:  transport  from  farms  to  plants  in  the  Boston  milk- 
shed ,    Because  of  dairy  farms  in  that  region  are  generally  of  small  or 
medium  size,  bullc  mill?:  pickup  has  both  advantages  and  disadvantages. 
Most  of  the  field  work,  covering  operations  in  Maine,  New  Hampshire, 
and  Vermont,  has  been  completed.     Data  collected  include  costs,  rates> 
facilities,  aompais,ti\-e  efficiency  of  operation,  business  structure  and 
practices,  and  related  information. 
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Plans 

Analysis  will  be  made  of  the  comparative  advantages  and  disadvantages 
of  bulk  milk  transport  in  that  area  from  the  standpoint  of  shippers, 
haulers  and  receivers,,    Particular  consideration  v/ill  be  given  to 
optimum  sizes  of  tanli  trucks  under  varying  condj.tions  and  the  feasi- 
bility of  transfers  from  smaJ.l  pickup  trucks  to  large  transports 
for  delivery  to  the  metropolitan  markets., 

Milk  Meter  for  Bulk  Tank  Trucks  MS~TF 

A  preliminary  study  and  examination,  of  avai.lable  volumetric  fluid 
meters  to  determine  their  possible  applica.tion  to  metering  the  flow 
of  millv  from  the  refrigerated  farm  tanlc  to  the  bulk  miUc  truck  has 
been  completedo    Of  the  many  examined  in  cooperation  with  the  National 
Bureau  of  Standards,  only  a  limited  number  appear  to  be  sufficiently 
rugged  and  sample  in  design  to  install  and  test  on  a  tank  truck. 
Before  any  meter  can  be  used  \rith  a  reasonable  assurance  of  accurate 
performance,  it  will  be  necessary  to  obtain  a  practical  air  eliminator 
to  place  in  the  line  ahead  of  the  meterc    An  accumulation  of  air  occurs 
in  the  milk  stream,  especially  in  the  slugs  of  air  at  the  beginning 
and  end  of  a  farm  tank  pickup „    This  is  the  major  obstacle  to  appJy- 
ing  meters  to  truck  tanl^  service.    No  satisfactory  equipment  for  elimin^ 
ating  the  air  is  available  at  present » 

Plans 

Bureau  of  Standards  engineers  believe  a  solution  can  be  found  to  the 
problem  of  air  elimination,  and  work  by  the  Bureau  along  this  line 
is  now  being  considered.    Developments  that  may  arise  from  industry 
research  in  this  field  will  be  followed,  and,  where  feasible,  new 
equipment  designed  for  this  purpose  iTill  be  evaluated* 

12,.    Improved  Methods,  Operating  Practices Equipment,  Materials,  and 
■  Layout  for  the  Dairy  Operation  in  Retail  Stores  and  Central 
Warehouses  '  MS-TF 

A  preliminary  survey  of  current  handling  practices  in  retail  stores 
and  some  detailed  data  from  one  firm  were  made. 

Plans 

Studies  will  be  made  of  the  dairy  operation  both  in  retail  stores  and 
central  warehouses  to  determine  present  costs  for  alternative  methods,  ' 
equipment,  and  layout.    Any  improvements  developed  will  be  installed 
in  test  stores  and  the  results  measured.    Studies  are  also  iplanned  to 
compare  the  costs  of  preparation  (processing,  packaging,  or  pricing) 
of  dairy  items  in  the  retail  store  and  in  the  central  warehouse. 


I 
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13*    Potentialities  of  Frozen  Concentrated  Milk  AT-IS-OC 

As  par-c  of  cross-coiririodity  research  on  frozen  foods,  the  possible 
effect  of  frozen  concentrated  milk  on  the  demand  and  market  structure 
for  fluid  milk  \ms  studied^    Costs,  acceptability,  and  keeping  quality 
for  frozen  concentrated  millv  was  obtained  mainly  from  secondai-^^ 
sources.    Frozen  concentrated  milk  is  acceptable  from  the  viewpoint 
of  keeping  quality,  but  the  costs  of  the  product  at  consumer  leveD.s 
can  be  expected  to  be  above  those  for  fresh  fluid  milk,  unless  new 
and  lower  cost  processing  and  distribution  methods  are  found.  The 
product  has  promise  for  special  outlets  such  as  use  on  ships,  where 
keeping  quality  and  space  conservation  is  important,  and  where  below 
zero  storage  space  is  available « 

In  the  course  of  this  work,  the  opportunity  was  taken  to  obtain  and 
analyze  data  on  other  forms  of  concentrate  milk  to  determine  their 
market  possibilities.    A  report  was  prepared  for  use  in  the  frozen 
food  stud^?-,  and  a  second  manuscript  covering  all  forms  of  concentrated 
milk  is  being  prepared. 

1^.      Economic  Impact  of  BuIIl  Milli  Assembly  A1-/IS-0C 

Under  the  study  of  the  impacts  of  bulk  assembly  and  fam  handling  of 
milk  on  market  organization  and  practices:     (1)  A  literature  review- 
summarizing  and  appraising  results  of  previous  research  and  published 
reports  of  conmercial  operating  experience  has  been  completed  and  is 
being  readied  for  publication;  (2)  preliminary  work  has  been  completed 
on  the  task  of  synthesizing  relative  costs  of  farm  cooling,  plant  re- 
ceiving, and  farm-to-plant  assembly  of  milk;  and  (3)  findings  to  date 
on  these  phases  have  been  made  available  in  published  form  to  the 
dairy  industry  and  the  general  public » 

Plans 

Future  work  i7ill  include  (l)  field  interviews  and  suirveys  with  milk 
market  administrators,  personnel  of  producers'  cooperative  associa- 
tions, and  operators  of  milic  plants,  milli  hauling  routes  and  dairy 
farms,  with  respect  to  changed  practices,  costs  and  problems  accompany- 
ing the  shift  to  bullx  handling;  (2)  analysis  to  determine  and  appraise 
likely  changes  in  milli  market  organiza/cion  and  practices,  problems  of 
small-scale  plants  and  fams,  provisions  of  Federal  mill^ -marketing 
orders,  and  other  impacts  of  buJi^  assem.bly,  including  possible  changes 
in  the  scope  and  practice  of  sanitary  and  marketing  regulation  by  State 
and  Federal  agencies o 

Publications 

Bulk  Millt  Handling  Costs,  Farm- to -Plant.     Donald       Agnew.  Seventh 
Southwest  f^aik  Marketing  Conference,  Okla.ASdl  College,  May  17-18,  195o 
8  p.  (proc, ) o 

Farm- to -Plant  Built  Mi  lit  Handling  Costs.     Donald  B.  Agnew.    USDA  Agr. 
Marketing,  Vol.  1,  No.  2,  pp.  6-7,  Aug. -Sept,  1956. 
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15c    Bulk  Handling  of  Milk  From  Farms  FCS 

The  shift  from  cans  to  hulk  methods  of  transporting  millc  is  currently 
affecting  operations  of  substantial  numbers  of  dairy  producers  an.d 
marketing  agnecieso    Information  relative  to  the  problems  associated 
with  the  change  is  needed.    A  national  survey  completed  during  the 
early  part  of  195^  indicated  that  the  number  of  producers  using  bulk 
methods  had  increased  approximately  200  percent  in  two  j^ears.  Bulk 
methods  were  being  established  to  varying  degrees  in  all  important 
fluid  milk  markets  and  in  many  smaller  markets » 

Study  of  hauling  costs  indicated  that  potential  economies  of  bulk 
hauling  are  largely  dependent  on  the  extent  to  which  bulk  haulers 
procure  more  than  one  load  a  day  and  provide  every -other -day  pickup 
service  for  each  farm.    Work  on  the  plant  receiving  cost  phase  of 
this  project  is  just  gf^tting  underway.    This  analysis  is  devised  to 
provide  receiving  cost  data  in  comparable  plants  before,  during,  and 
after  their  conversion  from  can  to  bulk  receipts. 

Plans 

Work  on  this  project  \t±11  consist  primarily  of  collecting,  analyzing 
and  summarizing  plant  receiving  room  cost  data.    The  survey  to  measure 
e.xpansion  of  use  of  bulk  methods  may  be  duplicated  in  late  1957  or 
early  19 58. 

Publications 

Farra- to -Plant  Bulk  and  Can  Milk  Hauling  Costs.    J.  M»  Coirden. 
FCS  Service  Report  I8,  March  19 5^. 

■  Bulli  Milk  Hajidling  in  1955.    J»  M.  Cowden.    FCS  General  Repoi-t  22, 
April  1956. 

Farm-to-Plant  Bullc  Mill-c  Triples.    J,  M.  Cowden.  News  for  Farmer 
Coops.,  May  195^*  .V 

Bullc  Milk  Handling  Sets  Up  a  Challenge.    J.  M.  Cowden,    News  for 
Farmer  Coops.,  June  195^« 

Comparing  Bulk  and  Can  Milli  Hauling  Costs.    J,  M.  Cowden.  FCS 
Circular  1^+,  Jmie  195^. 

16.    Merchandising  Fluid  Milk  •  FCS 

Dairy  cooperatives  are  vitally  interested  in  eicpanding  the  consumption 
of  fluid  milk  in  order  to  increase  net  returns  to  producers.    One  phase 
of  this  study  was  to  assist  dairy  cooperatives  and.  other  enterprises 
in  deciding  whether  to  engage  in  vending  and  to  develop  guides  and 
standards  that  would,  help  them  in  planning  and  operating  sound  vending 
programs  where  conditions  appeared  favorable  for  success.  . 
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A  national  survey  of  vend:-ng  machine  operators  was  completed. 
Questionnaires  were  received  from  nearly  two  hundr,ed  operators  giving 
information  on  "brealc-even  points,  average  daily  saJ.es,  size  and  com- 
bination, of  units    vended,  prices,  and  other  facts  relating  to  their 
milk  vending  operations.    Most  operators  replying  to  questionnaires 
intend  to  purchase  additional  machines,  thus  implying  that  they  have 
been  satisfied  with  vending.    It  was  concluded  that  the  basic  essen- 
tials for  success  are:  (a)  Good  locations,  (b)  sound  vending  prac- 
tices, and  (c)  minimura  operating  costs. 

Plans 

Work  under  the  first  phase  of  this  project  mil  be  completed  by 
publication  of  findings.    Another  phase  of  this  study,  to  be  under- 
taken early  in  19 57^  will  determine  the  net  effects  on  marketing 
costs  and  consumption  of  fluid  milk  of  multi- quart  containers,  and 
develop  guides  to  help  cooperative  managements  and  other  mill^  distri- 
butors decide  whether  or  imder  what  conditions  to  use  such  containers. 

Publications 

\Jhat  About  Milk  Vending  Machines?    Hughes  H,  Spurlock.    News  for 
Farmer  Coops.,  Sept.  I956. 

Diversification  of  Dair^^  Processing  Facilities  FCS 

The  economic  limits  for  diversification  of  dairy  Processing  facili- 
ties have  never  been  adequately  defined.    As  the  industry  is  char- 
acterized ^oy  fewer  but  larger  plants  each  year,  decisions  on  diversi- 
fication become  increasingly  important.    The  first  phase  of  this 
project  is  concerned  with  a  problem  confronting  managements  of  dairy 
manufacturing  organizations:    Should  facilities  be  added  to  handle 
Grade  "A"  milk?    Managers  and  other  key  personnel  of  twelve  dairy 
cooperatives  in  the  North  Central  region  were  interviewed.  Informa- 
tion was  obtained  on  the  basic  problems  of  dairy  manufacturing  co- 
operatives with  both  Grade  "A"  and  manufacturing- grade  milk. 

Plans 

A  mail  questionnaire  will  be  sent  to  all  dairy  m.anufacturing  coopera^ 
tives  in  Iowa,  Minnesota  and  Wisconsin  that  bottle  milk.    The  data 
\7ill  be  analyzed  statistically  Id  determine  interrelationships  and 
characteristic  frequency  units.    Case  studies  will  be  made  of  dairy 
cooperatives  marketing  both  Grade  "A"  and  non-Grade  "A"  milk. 

VJhen  the  current  phase  is  completed,  a  new  phase  of  the  problem  of 
diversification  will  be  analyzed  and  appraised. 
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Butterfat  Sai-npling  and  Testing  FCS 

Mill^  is  paid  for  on  the  basis  of  its  weight  and  "butterfat  content. 
Many  problems  m-ust  be  overcome  in  determining  accurately  the  butter- 
fat  content  in  order  that  both  buyer  and  seller  may  be  treated  equi- 
tably.    In  order  to  meet  the  needs  of  testers^  and  others  vitally 
concerned  with  butterfat  sam^pling  and  testing  programs  who  are  not 
te clinically  t3:-ained_,  a  specially  desigjied  circular  was  prepared  and 
issued. 

Plans 

This  project  was  discontinued  in  January  195^^' 
Publications 

Selecting  A  Program  for  Butterfat  Sampling.    H,  Jc  Preston, 
FCS  Circular  11;,  March  19 560 

Efficiency  in  Milk  Distribution  ••'  FCS 

Many  farmers,  particularly  those  in  southeastern  States^  have  sought 
during  recent  years  to  increase  their  incomes;,  and  to  increase  the 
efficiency  of  milli  distribution^  by  establishing  cooperative  businesses 
which  they  qijn  and  operate. 

One  phase  of  this  study  was  to  assist  fluid  millv  marketing  cooperatives 
develop  more  comprehensive  and  more  effective  sales  programs e    A  pub- 
lication tells  ho\T  to  develop  a  sales  program  by  measuring  market 
sales  potential;,  pricing  realistically,  promoting  intelligently,  and 
advertising  effectively;  how  to  merchandise  efficiently  by  packaging 
attractively,  delivering  to  homes >  selling  through  stores,  obtaining 
and  holding  customers,  and  majcing  milk  more  available;  how  to  develop 
sales  personnel  by  organizing  the  sales  staff,  training  routemen,  and 
providing  incentives  to  routemen;  and  how  to  iDuild  good  public  relations 

A  second  phase  of  this  study  is  to  assist  milk  distributing  coopera- 
tives to  measure  and  increase  efficiency  on  their  milk  delivery  route. 
Information  bearing  on  efficiency  of  milk  delivery  routes        such  as 
methods  used  to  measure  efficiency       has  been  assembled,    A  publica- 
tion is  being  prepared  to  assist  cooperative  managements  to  determine 
what  information  is  needed,  and  how  it  can  be  obtained  and  used_,  to 
measure  efficiency  and  to  develop  methods  of  increasing  efficiency  in 
delivering  millc  in  the  conventional  manner. 

Plajis 

Study  of  efficiency''  on  mill?:  delivery  routes  ""vd-ll  be  completed  in  1957 • 
Another  problem,  area  of  efficiency  in  milk  distribution  will  be  studied. 
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Fub lie at ions 

Selling  Mlllc         Ideas  for  Cooperative  Managements.    Donald  E.  Hirsch. 
FCS  Gen.  Rpt.  20^  October  1955. 

Score  a  Bull's  Eye  mth  Better  Dairy  Co-ops.    Donald  E.  Hirsch. 
News  for  Farmer  Coops.,  Jan.  1956, 

IJhat's  Your  "Brealc-Even  Point"  in  Milk  Distribution?  Donald  E.  Hirsch. 
Ne\7s  for  Farmer  Coops.,  April  19 5^. 

Locating  a  Milk  Distributing  Plant.    Donald  E,  flirsch.    News  for 
Farmer  Coops,,  July  19 5^. 

B,  PRICES 

1,  Marketing  and  Pricing  of  Surplus  Milk  AMS-OC 

A  continuing  project  in  studying  the  handling  and  pricing  of  surplus 
milk  in  the  South  Central  area  (Okla,,  Kans.  and  bordering  areas  of 
Mo.  and  Ark.),    Completed  phases  of  this  project  cover  prices  paid 
producers  for  suiplus  miUc  and  marketing  outlets  for  products  pro- 
cessed from  such  milk;  the  current  phase  covers  market  organization 
and  structure;  projected  phases  \rLll  include  distributor  response  to 
price  changes  and  marketing  margins. 

In  the  northeastern  regional  project  aimed  at  obtaining  more  efficient 
utilization  of  surplus  milk  in  the  Northeast,  data  have  been  collected 
for  individual  plants  in  four  primary  markets,  and  for  secondary 
markets  in  seven  States.    Data  have  been  summarized  for  the  region, 
for  States  in  the  area,  and  for  individual  markets.    These  data  have 
been  analyzed,  and  a  manuscript  is  being  prepared  which  -vTill  afford 
detailed  utilization  information  for  the  area,  along  \T±th  information 
on  circumstances  affecting  utilization. 

The  North  Central  regional  project  is  studying  the  methods  of  handling 
surplus  millc  in  selected  markets  in  order  to  find  how  it  may  be 
handled  most  advantageously  for  producers.    Particular  attention 
is  being  given  to  distress  supplies.    Nearly  every  market  of  25^000 
population  or  over  in  the  region  has  been  covered  in  a  preliminary 
survey. 

2.  Operation  of  Classified  Price  Plans  in  Fluid  Milk  Markets  AMS-OC 

A  study  dealing  \TLth  the  theoretical  aspects  of  milli  classification 
and  its  effects  on  producers,  consumers,  and  distributors  has  been 
completed.    A  report  has  been  circulated  among  a  few  economists  to 
gain  the  benefit  of  their  comments  prior  to  its  editing  for  publica- 
tion.   The  report  extends  the  theory  developed  by  economists  and 
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relates  it  more  precisely  to  the  actual  conditions  of  competition 
existing  in  our  city  mill^  markets.    Findings  from  this  report  should 
provide  an  improved  basis  for  evaluating  the  policies  of  anipractical 
decisions  made  by  industry  groups  and  government  agencies  i/ibh  respect 
to  the  pricing  of  milk  in  fluid  millc  markets, 

3'^    Allocation,  of  Products  Among  Milk  Classes  AMS-OC 

Data  on  experience  \rith  use  classification  in  Federal  order  markets 
have  been  tabulated  to  show  changes  that  occurred  between  193'^  a-^^ 
195^-  in  the  number  of  use  classes  and  in  the  allocation  of  milk 
products  among  the  various  classes.    Reasons  for  the  changes  are 
being  analyzed  in  order  to  obtadn  en.  indication  of  the  direction 
aj3.d  extent  of  changes  in  classification  that  might  be  expected  as 
solutions  to  pricing  problems  in  major  fluid  milk  markets,  and  to 
determine  the  bases  upon  which  new  mlUi  products  should  be  classified, 
A  manuscript  is  now  being  prepa.redo 

k.    Central  Market  Pricing  ■ ...  .  AMS-OC 


A  study  of  short- time  price  changes  in  the  i^hicago  bu.tter  market  has 
been  completed  and  there  is  now  ready ' for ' clearance  the  first  draft 
of  a  report,  "Analysis  of  Short-Tim^i  Changes  in  the  Price  of  Butter 
at  Chicago.'' 

The  current  report  examines  the  nature  of  day-to-day  and  week-to-week 
fluctuations  in  butter  prices  at  Chicago  during  19^7.?  19^!-^^  1951^ 
and  the  first  qijiarter  of  1953.,  and  analyzes  the  extent  to  x^hich  such 
variations  can  be  related  to_,  or  explained  by,  short-time  changes  in 
selected  supply-demand  factors,  for  10  marketing  seasons  encompassing 
a  total  of  8ll  trading  days, 

5.    Pricing  Fluid  Millc  ■      *  FCS 

Production  of  fluid  milli  in  most  markets  varies  seasonally  much  more 
than  consumption.    The  first  phase  of  this  study  was  to  assist  milk 
marketing  cooperatives  in  developing  effective  Informational  programs 
to  encourage  producers  to  provide  seasonally  more  uniform  milli  supplies. 
Data  collected  previously  were  analyzed.    Progress  reports  were  prepared 
and  issued,  and  the  final  report  is  completed.    It  was  concluded  that 
cooperatives  can  obtain  a  comparatively  uniform  seasonal  pattern  of 
miUi  deliveries  by  providing  price  incentives  and  a  well-bala.nced 
educatioml  program.    Such  a  program  must  be  long-term  and  so  thorough 
that  members  \j±ll  make  changes  in  herd  management  practices, 

A  second  phase  is  concerned  with  development  of  effective  pricing 
methods  to  reduce  the  seasonal  variation  of  production  of  fluid  milk. 
The  purpose  of  the  study  is  to  assist  milk  marketing  cooperatives  . 
develop  effective  seasonal  pricing  plans  for  milk  by  presenting  basic 
essentials,  advantages,  and  limitations  of  each  kind  of  plan  in  use. 
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A  resonably  complete  reference  report  irLll  "be  prepared  on  all  types 
of  seasonal  pricing  plans.    Data  have  "been  compiled  on  seasonal 
pricing  practices  in  most  city  markets. 

Plans 

VJork  on  analysis  of  educational  programs  was  discontinued  in  Sept.  195^. 

In  the  second  phase  —  analysis  of  seasonal  pricing  plar^s.   —  infor- 
mation not  available  from  published  sources  be  obtained  in  the 
fields    A  report  \7ill  be  prepared  for  publication  which  \7ill  discuss 
major  provisions  of  each  t^^-pe  of  price  plan^,  advantages  and  limita- 
tions, and  special  problems. 

A  third  phase,  concerned  with  pooling,  \rill  be  initiated  in  1957  or 
1958.    Price  levels  for  mill^,  transportation  costs,  and  seasonal 
price  plans  have  changed  since  the  most  recent  detailed  study  of 
pooling  plans  was  reported  in  1938* 

Publications 

Meeting  Seasonal  Problem  of  Daiiy  Cooperatives  Through  Education. 
Stanley  F.  Kxause.    FCS.  Bui.  9,  June  195^. 

Educating  for  More  Er^en  Mi  Hi  Deliveries.    Stanley  F.  ICrause.  News 
for  FariTier  Coops.,  Oct,  195'^. 

Dair^.Tiie::^*  s  Response  to  Seasonality  Information.    Stanley  F.  lOrause. 
News  for  Farmer  Coops.,  Dec.  195^' 

SUPPLY  A3\ID  COHSmiFTION 

1,    Identif^^  and  Measure  the  Economic  Factors  that  Affect  the  Price  and 

Consumption  of  Mill^  and  Dairy  Products  AilS-i^JSc 

This  study  measured  the  e:ctent  to  which  consum.ers  alter  their  con- 
sumption pattern  of  dairy  products  follo-^Ting  changes  in  prices,  in- 
come and  other  economic  factors  and  studied  the  influences  that  affect 
prices  of  dair;^'"  products.    Findings  indicate  that  consumers'  response 
to  price  changes  for  butter  increased  during  the  early  postwar  years 
when  the  shift  from  butter  to  margarine  was  taking  place  as  compared  to 
consumers'  reaction  to  price  in  the  period  prior  to  Uorld  Uar  II. 
However,  indications  are  that  consumers  in  the  last  few  years  and  cur- 
rently probably  react  to  price  in  about  the  same  way  as  they  did  in 
the  prewar  period.    For  example,  for  each  10  percent  decrease  in  price, 
consum-ers  tend  to  increase  their  pujrchases  of  butter  by  6  to  8  percent, 
assuming  no  change  in  income  and  price-  of  m.argarine. 
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Certain  items  not  originally  sclisduled  for  inclusion  in  this  study 
such  as  studies  of  nomal  seasona.l  variation  in  prices  a3:Ld  con- 
smiption  of  dairy  products  and  data  on  Government  support  programs 
for  daily  products  were  added.     It  is  oolieved  that  the  several 
changes  \rLJJ..  result  in  a  more  effective  and  hetter  rounded  study o 

Results  of  this  study  have  numerous  uses  including  appraisal  of 
effect  on  consumption  of  changes  in  re'cail  prices,  effect  on  prices,, 
utilization  of  miU£  and  farm,  income  of  changes  in  demand  for  dair^?" 
products  and  effect  on  utilization  of  milli  and  farm  income  of  changes 
in  price -support  levels  =, 

Plans 

Research  has  "been  completed  and  a  draft  of  a  technical  bulletin  is . 
in  process  of  reviev.    Copies  should  be  available  sometime  during 
1957^ 

2-     Identify  and  Measure  the  Economic  Factors  that  Affect  the  Production, 
Price  and  Qtilization  ofTlilE  ~  AMj-Ailc 

'The  main  areas  of  irork  covered  are:  (a)  Measurement  of  economic 
influences  that  affect  millr.  production  within  relatively  short  periods 
of  time,  such  as  a  year;  (b) measurement  of  economic  influences  that 
affect  long-range  plans  of  farmers  as  reflected  in  the  number  of  cows 
and  replacement  heifers  they  keep  for  milk  and  (c)  integration  of  re- 
sults from  both  supply  and  demand  analyses  to  study  3..onger-rim  trends 
.   in  production  and  utiD^izauion  of  milk  and  the  supply- consumption 
balance o    Analyses  have  been  confined  to,  the  first  two  lines  of 
investigation. 

In  the  study  of  economic  factors  that  affect  milk  production  during 
the  short-run,  special  emphasis  is  being  given  to  use  of  statistical 
methods  which  separate  out  the  influences  of  factors  which  affect 
simultaneously  both  the  supply  of  and  demand  for  mi3-k.„    Some  analyses 
of  factors  affecting  the  number  of  cows  Jiept  for  mxilk  have  been  com- 
pleted for  the  United  States  as  a  whole;  and  for  several  individual 
States «    Factors  considered  veie  prices  of  milk  and  butterfat,  prices 
.    of  beef  cattle  and  hogs,  number  of  replacement  heifers,  supplies  of 
hay  and  a  production  index  to  reflect  improved  quality  of  milli  cows. 
Preliminary  results  indicate  that,  in  any  given  year,  changes  in  the 
number  of  replacements  available  and  certain  longer-run  factors  ex- 
plain a  larger  percentage  of  the  variation  in  cow  numbers  theji  do 
prices  of  milk  and  prices  of  products  of  alternative  fam  enterprises. 

Plans 


Work  1/ill  be  continued 
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D.     EVALUATION  AKD  I-IAINTEl^TAIICE  OF  PRODUCT  QUALITY 


1.  Superheating  Treatment  to  Improve  Nonfat  Dry  Milk  for  Baking  AJ^IS-BS 

This  research  izas  to  investigate  optimim  conditions  of  superheating 
concentrated  skim  mill:  to  obtain  improved  calling  quality  of  nonfat 
dry  milk  powder.    Apparently  heating  mill:  in  the  concentrated  state 
alters  the  proteins  in  some  manner  which  allows  them  to  absorb  in- 
creased amounts  of  water.    This  property  is  retained  in  the  dried 
mill:  and  pro\a.des  a  more  desirable  product  for  baking  purposes.  A 
series  of  superheating  treatments  were  carried  out  to  obtain  increased 
water  absorption,  and  the  resulting  powders  were  tested  for  baking 
quality.    Many  of  the  superheating  treatments  did  not  result  in  in- 
creased water  absorption  of  the  nonfat  dry  milk^  unless  the  superheating 
produced  increased  viscosity  as  a  result  of  protein  destabilization* 
At  hO'p  solids  concentration  and  a  superheating  treatm.ent  at  l80°F  for 
10  minutes^  a  non-fat  dry  milk  was  produced  which  allowed  a  water  ab- 
sorption 50}j  over  the  normal  value;  satisfactory  bread  was  produced 
with  slight  modification  in  regular  bread  manufacturing  procedure. 

Plans 

Additional  studies  of  the  precise  relationship  between  dough  mixing 
time  and  water  absorption  as  well  as  possibilities  of  altering  protein 
stability  through  salt  balance  rearrangement  to  produce  improved  baking 
quality  in  nonfat  dry  milk  will  be  made. 

2.  Test  for  Determining  Baking  Quality  of  Mill:  Solids  AI'-IS-BS 

In  studies  on  the  possibility  of  using  enzym-e  activity  as  a  measure 
of  suitability  of  dried  mill:  for  baking  use,  it  was  established  mth 
accurate  assay  techniques  that  the  enzyme  xanthine  oxidase  was  in- 
activated at  too  low  a  temperature  to  be  of  practical  value. 

A  chemical  test  has  been  designed  \7hich  correlates  well  mth  the 
accepted  Harlan-Ashworth  test  for  measuring  soluble  whey  nitrogen  in 
non-fat  dry  milk.    The  new  test  is  much  simpler  and  faster. 

Plans 

Attempts  to  apply  enzyme  tests  as  a  measure  of  the  suitability  of 
non-fat  dry  mill:  for  bal:ing  use  have  been  discontinued. 

The  chemical  test  for  a  similar  purpose  in.ll  be  studied  further. 

3.  Insects  and  Mites  Attacking  Dair^/  Products  AilS-BS 

In  this  project  (coop.  Wis.  Agr.  E:q?t.  Sta.)  the  biolog^^  of  cheese 
mites  and  Tro  go  derma  versicolor,  a  pest  of  dried  mill:,  was  studied, 
and  various  modem  residual  insecticides  evaliiated  in  the  laboratory. 
A  second  phase,  practical  field  tests  under  industry  conditions,  is 
being  started. 
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Further  tests  were  made  on  the  effectiveness  of  insecticides  at  a 
lower  temTjerature  level,  33-35^  F»    Lindane  and  Diazinon  were  still 
the  most  effective  materials  at  this  tempere.ture  level^  as  they  had 
been  at  55°  and  ^!-5*^  in  earlier  tests.    Other  materials  that  showed 
promise  at  the  higher  temperatures  were  much  less  effective  at  33-35° » 

No  individuals  of  Trogoderma  versicolor  or  the  bJ.aok  ca.rpet  "beetle 
penetrated  or  invaded  drums  of  non-fat  dry  milk  packed  in  the  con- 
ventional mann.er  .with  a  double  liner  of  kraft  paper  and  polyethylene, 
and  a  kraft  sealer^  when  a  number  of  drums  were  stored  for  7  months 
in  heated  warehouse  rooms  well  jnfested  with  one  or  the  other  species. 
In  the  same  test^  insects  were  found  between,  the  kraft  and  polyethylene 
liners  in  wooden  ba,rrels.  packed  in  the  conventional  ma.ra.aerj,  but  not 
in  the  dried  milk.    Where  no  liners  were  u£;ed_,  insects  were  found  in 
the  millc  in  both  druiris  and  barrels.    When  Insects  were  planted  in  the 
drui-ns;,  or  between  the  li.ners^  or  in  the  dried  mil].-c_,  both  species 
readily  penetrated  the  kraft  3-incrS;;but  only  the  black  carpet  beetle 
penetrated  the  polyethylene  liners  to  any  extent » 

Plans 

It  is  plarmed  to  further  e^cpand  the  studies. 

Nutritive  Va3.ue  of  Different  U,S.  Grades  of  Hay  AMS-B3 

The  results  of  the  195^-55  feeding  trial  (coop,  DH)  demonstra^ted  a 
significant  difference  in  feeding  val^ie  "between  3  lots  of  U,  S.  No,  2 
alfalfa  hay  and  3  lots  of  U,  S„  No„  2  alfalfa  light  timothy  mixisd  hay 
with  a  timothy  content  of  13~28^yL    The  difference  between  dlasses  was 
confounded  by  a  highly  significant  difference  between  lots  wi.thin  the 
alfalfa  light  timothy  mixed  class.    This  indicated  the  need  for  addi- 
tional comparative  data  for  the  two  classes. 

Accordingly  three  lots  of  each  class  at  the. No.  2  grade  level  were 
purchased  and  fed  to  dairy  heifers  for  a  150-day  feeding  period„  Two 
lots  of  each  class  were  irLthin  the  class  specifications  on  the  basis 
of  subsequent  sampling_j  timothy  content  of  the  3.ight  timothy  lots  being 
7^  and  21^..    The  daily  live  weig]p.t  gain  data  from  the  J-955-5^  experi- 
ment were  analyzed  separately  a.nd  combined  with  the  simi3.ar  data  from 
the  195^!---55  experiment.    Both  the  single  year  data  and  the  combined 
data  showed  that  the  differences  between  classes  were  not  significantly 
greater  than  the  differences  between  lots  within  classes.    The  m.ajor 
pori^ion  of  differences  mthin  class  being  associated  with  the  alfalfa 
light  timothy  mixed  class. 

It  was  concluded,  that  at  the  No,  2  grade  level,  the  present  5/^  31mit 
on  timothy  in  the  class  alfal.fa  could  be  increased  only  a  small  amount, 
perhaps  to  10^,  without  introducing  objectionable  variations  in  .feeding 
value.    Data  on  additional  hay  lots  in  this  5-10^  timothy  range  would 
be  needed  prior  to  any  conclusions  in  regard  to  this  possibility^ 
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Plans 

No  further  investigations  are  planned.    The  project  was  terminated 
June  3C,  195^^. 

MARKET  ORGAIIIZATION 

Milli  Procurement  Practices  and  Policies  Alvis-CC 

Procurement  practices  of  a  group  of  milk  companies  in  Northwestern 
Wisconsin  were  studied  intensively  in  1953  an^  195^  (contract  Vnl. 
I7is.)«    The  study  is  now  completed.    One  b-olletin  has  "been  published 
and  a  second  manusciipt  is  in  press.    Competition  among  the  firms  for 
millc:  is  intense.    Large  firms  tend  to  compete  directly  with  other  large 
firms  and  to  ignore  small  companies.    But  small  firms  considered  the 
large  plants  their  chief  competitors.    This  competition,  however,  is 
based  more  on  nonprice  devices  than  on  prices.    Host  firms  attempt  to 
pay  producers  near  the  average  of  prices  paid  by  competitors,  especially 
the  largest  plants.    Fieldmen,  haulers,  free  millv  cans,  discounts  on 
farm  supplies,  financing  of  farm  equipment,  group  life  insurance, 
and  favorable  personal  contacts  between  farmers  and  plant  personnel 
are  used  to  persuade  farmers  that  a  particular  plant  is  the  best  place 
to  ship  milli.    The  costs  and  inefficiencies  of  this  competition  are 
not  easily  determined  and  may  or  may  not  be  detrimental  to  farmers. 
Some  of  the  "free"  services  to  farmers  seem  to  be  valued  highly  by 
them. 

Publications 

Procurement  Policies  and  Practices  of  a  Selected  Group  of  Dair;^'  Pro- 
cessing Firms,  Part  I.    Som.e  Aspects  of  tlarket  Structure,  Competitive 
Behavior,  and  Market  Results.    R,  L.  Clodius,  Il»  F.  Fienup,  and 
R.  L,  lOristjanson,    Wis.  Agr.  Expt.  Sta.  Res.  Lul.  193^  JsiTx.  195^. 

2.    Marketing  Northeastern  Livestock  With  Emphasis  on  Dair^^- 

Animals  AI^IS-OC 

In  this  Northeastern  Regional  Livestock  Marketing  Research  project 
surveys  have  been  made  to  obtain  descriptions  of  the  channels  of 
marketing,  the  methods  and  practices  of  marketing  agencies,  and  the 
adequacy  of  livestock  market  outlets  \7ith  a  special  emphasis  on  mar- 
keting of  discarded  dairy  animals,  both  cows  and  veal  calves.  A 
manuscript  on  the  auction  market  phase  of  the  work  has  been  submitted 
for  publication  as  Northeast  Regional  Publication.    A  preliminary  manu- 
script also  has  been  prepared  on  the  dealer  operations.    Analysis  is 
under  way  on  purchases,  sales  and  marketing  practices  of  producers. 

Plans 


An  additional  manuscript  on  the  phase  of  livestock  marketing  by  pro- 
ducers \7ill  be  developed,    A  survey  of  packing  house  operations  in 
the  Northeastern  area  also  irill  be  undertaken. 
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Acijustment  to  Changing  Demand  and  Supply  of  Milk  in  the  South  mS-OC 


A  .study  to  determine  the  demand  for  milk  and  milk  prod.ucts  in  the 
South  and  desirable  adjustments  for  changes  in  demand,  has  been  insti- 
tuted.   Delta  on  consuiirption  and  price  of  fluid  whole  milk^  buttermilk^ 
skim  milli  and  evaporated  and  poirdered  m-ilk  have  been  coLlected  for 
12  Southern  cities.    The  analysis  relating  to  fluid  millx  has  been  com- 
pleted and  a  preliminary  manuscript  prepared  covering  the  effect  of 
price-  income^;  and  race  on  the  deman.d  for  fluid  m-illc  and  milk 
substitutes. 

Individual  States  are  analyzing  data  for  their  cities  on  an  intra- 
market  basis  for  extension  use  or  State  reports o    A  regional  report  - 
is  being  completed  onihe  position  of  dair;^^ing  in  the  South,  utilizing 
secondarj^  information  to  show  the  changing  status  of  the  dairy  in- 
dustry in  the  region. 

Flans 

It  is  e^cpected  that  these  manuscripts  will  be  completed  for  publica.-- 
tion  in  1957- 

Milk  Control  Agencies  in  the  Northeast  ALIS-OC 

A  final  report  has  been  published,  in  the  study  of  State  milk  control 
agencies  in  the  Fortheast.    This  report  analyzes  the  administrative 
and  legal  aspects  of  State  milk  control  programs  in  the  No:ctheast_, 
the  ser\aces  provided  .under  these  programs,  and  the^  coordination  among 
State  milk  control  programs,  aild.  between  them,  and  the  Federal  market 
orders.  ■  •  . 

The  report  indicates  advantages  for  adm.inistration  by  a  single  director, 
\rith  an  active  ad.visory  committee,  condeimis  restrictive  licensing, 
and  points  out  the  need,  for  more  effective  ed.ucation.  and  enforcement 
by  Sta.te  milk  control  agencies,    Recommendatiqns  are  made  for  dis- 
tingiiishing  between  situations  reqiiiring  State,  Joint  Federal- State 
and  Federal  milk  regulation. 

Publications 

Mill:  Control  Program.s  of  the  northeastern  States,  Part  2,  Acijninistrative 
and  Legal  inspects  and  Coordination  of  State  and  Federal  Regu3.ation. 
Leland  Spencer  and  S,  Kent  Christensen,    Northeast  Regional  Pub.  No.  23, 
Cornell  Agr.  Expt.  Sta,  Bui, .913,  Nov.  1955. 

Marketing  Organization  and  Practices  for  Mellorine  Al/IS-OC 

Retujrns  from  a  'mail  survej^  of  ^il!-2  plants  wh^.ch  make  or  have  mad.e 
mellorine  are  being  summarized  (contract  Uni.  , of  Kansas).    About  1 
out  of  ^1-  plants  responded.    Based,  in  part  on  leads  given  by  this 


summary,  several  market  areas  \t±11  "be  selected  for  intensive  study 
in  the  final  phase  of  this  project, 

6,  store  Distri"bution  of  Milic  in  Small  Toirns  AJMS-CC 

This  project,,  a  sequel  to  the  North  Central  regional  study  of  outer- 
market  distribution  of  mill^^  has  reached  manuscript  stage.  Covering 
235  stores  in  27'  counties  of  Ken.^  111.,  and  Mo.,  the  report  presents 
information  about  the  fluid  milk  products  handled,  characteristics 
of  delivery  and  other  services  provided  by  milk  distributors,  store 
margins  and  profits,  and  promotion  of  dairy  products. 

7.  Economic  Adjustments  in  the  Dairy  Industry  M-1S-0C 

Work  has  continued  on  the  analyses  of  creamer;)^  costs,  cream  marketing 
and  pricing  practices,  aid  cream  quality.    This  is  a  part  of  the  North 
Central  regional  project  dealing  mth  dairy  marketing  adjustments  in 
the  Northern  Plains  States. 

MARICET  DEVELOPIvIENT 

1.    Household  Purchases  of  Butter,  Fluid  ;jhole  jVIillc,  and  Fluid  Skim 

Milk  AiviS-i€) 

This  is  a  continuation  of  the  work  (coop.  Amer.  Dairy  Assn.)  started 
in  April  195^  on  ho^.isehold  purchases  of  butter,  cheese,  nonfat  dry 
milic  solids,  and  m-argarine.    The  coverage  was  changed  in  April  195^ 
to  include  butter,  flu.id  Tzhole  milli,  and  fluid  skim  milkj  at  that 
time  the  reporting  on  cheese,  nonfat  dry  milk  solids,  and  margarine 
\7as  discontinued.    The  data  are  being  obtained  from  the  National 
Consumer  Panel  of  the  Market  Research  Corporation  of  America, 

The  monthly  data  obtained  under  this  project  are  providing  current 
estimates  on  rates  of  movement  and  related  factors  for  the  selected 
dairy  products;  the  quarterly  data  give  detailed  quantitative  infor- 
mation, on  regional  purchase  rates  oy  householders  and  shifts  taking 
place  through ttie  various  retail  outlets;  and  the  family  characteris- 
tics data  covering  a  6-month  period  each  year  sho-vj  consiJmption  patterns 
and  changes  for  households  in  -the  many  categories  surveyed. 

Results  of  this  irork  have  provided  producers  \7ith  a  better  miderstand- 
ing  of  their  market.    The  dairy  industrj^  is  using  these  data  in  their 
sales  efforts.    Furthermore,  information  from  this  sur^/ey  is  used  by 
the  Department  in  appraising  the  effectiveness  of  its  programs.  Other 
interested  parties  such  as  home  economists  and  nutritionists  are 
appraising  the  data  in  light  of  dietar^.^  needs  of  various  population 
segments  on  a  regional  and  national  basis. 

Plans  to  continue  the  purchase  of  these  data  after  Liarch  1957  are  not 
firm. 
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Publications 

Household  Purchases  of  Butter,  Cheese,  Nonfat .Dry  Millv  Solids,  and 
Margarine.    Monthly _^  quarterly,  and  annual. 

Household  Purchases  of  Bu::ter,  Fluid  Ifnole  Milk  and  Fluid  Skim  Milli, 
Monthly,  quarterly,  and  annuals 

^'    Availability  of  Milk  Through  Retail  Vending  Machines  AMS-MD 

A  study  (coop*  \Jr  Va.  Agr.  F^rpt.  Sta. )  has  "been  underway  in  Berkeley 
County,  West  Virginia,  to  determine  the  net  ef3?ects  of  sales  of  milk 
through  vending  machines.    The  American  Dairy  Association,  dairy  dis- 
tributors in  the  area,  and  manufacturers  of  vending  machines  aided  in 
the  development  of  this  work. 

Data  are  now  being  collected  and  tabulated  on  sales  of  mi.llc  througli 
vending  machines  and  on  total  sales  of  milk  by  dealers  in  the  ex- 
perimental area„    Intensive  efforts  are  also  being  made  to  estimate 
poTJulation  changes  in  the  area  so  as  to  evaluate  resuJ.ts  on  a  per 
capita  basis.    There  are  no  preliminary  findings  from  this  study  at 
this  time. 

Plans 

To  continue  the  collection  of  data  through  June  1957  a^^cL  to  publish 
a  report  in  fiscal  year  19 58. 

3 •    Evaluation  of  Selected  Retail  Advertising  Practices  on  Sales  of 

Butter  '     '  AI.IS-IVID 

The  purpose  of  this  research,  conducted  in  St.  Louis,  Mo.,  from 
January  lo  through  April  7^  195'^^  'i^y  means  of  a  controlled  retail 
store  experiment,  was  to  measure  the  extent  of  the  effect  that 
specific  in-store  promotions  of  butter  might  have  on  the  retail  sales 
.  of  the  product,  and  also,  to  determine  which  of  two  approaches  to 
advertising  butter  within  retail  stores  would  be  most  effective. 
The  t-\:o  approaches  were:  (l)  In-store  promotion  of  butter,  with  two 
slogans  "Better  Buy  Butter"  and  "Better  \7ith  Butter;"  and  (2)  an 
overall  promotion  of  dairy  products,  vlth  some  specific  mention  of 
butter,  but  employing  the  theme  "Dair:/  Foods  Festival,"    The  results 
of  this  vorli  are  currently  being  prepared  for  publication. 

^!-,    Effect  of  Selected  Retail  Merchandising  Practices  on  Sales  of 

Butter  mS'-m 

A  bu.tter  merchandising  experiment  was  conducted,  during  a  l6-week 
period  in  1^  retail  stores  in  Cleveland,  Ohio,  to  determine  the  effect 
of  alternative  methods  of  merchandising  on  retail  sales  of  butter. 
The  factors  tested  were:     (l)  Location  of  butter  in  the  dair^^  case; 
(2)  size  of  butter  display;  and  (3)  type  of  butter  cartons-pictorial 
vs.  nonpictorial.    Results  of  this  study  indicated  that  while  there 
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\rere  differences  in  sales  volmes  under  different  methods  of  ner- 

chandising_,  none  of  the  observed  (fafferences  were  statistically  ^ 

significant. 

Publications 

Effect  of  Specific  Merchandising  Practices  on  Retail  Sales  of 
Butter.    Ho  J.  Huelskamp,  U.  S.  Hoofnagle,  and       !-iyers,  USDA 
Marketing  Res.  Rpt.  No.  117^  May  19 5'^ • 

5«    Evaluation  of  Merchandising  Practices  on  Retail  Sales  of  Cheese     AI-IS -MD 

This  study  -t-zas  designed  to  test  and  evaluate  the  effect  of:  (l)  Package 
size;  (2)  type  of  display;  and  (3)  type  of  package  (in-store  vs.  pre- 
package) in  a  sample  of  12  retail  food  stores  in  Pittsburgh_j  Pa.  Mild 
and  shaip)  natural  cheddar  cheese  ^jere  the  types  used  in  the  ei^eriment,  I 

Results  of  this  study  indicated  that:  (l)  More  cheese  is  sold  in 
total  i7hen  consumers  are  offered  the  choice  of  both  in-store  and  pre- 
packaged cheese;  (2)  weights  of  cheese  up  to  2  po^ands  resulted  in 
larger  sales  than  \reights  up  to  1  po*und  only;  and  (3)  formal  or  jumble 
displays  did  not  effect  sales  of  cheese. 

Publications  | 

Merchandising  ITatujral  Cheddar  Cheese  in  Retail  Food  Stores,  H.  II.  i 
Smithy  \1,  Ee  Clement^  and  U.  S.  Hoofnagle.  USDA  Marketing  Res.  Rpt.  ■ 
No,  115^  April  1956. 

60    Evaluation  of  the  Effect  of  Coupons  and  "Special  Offers"  on  the 

Sales  of  Food  Fats  and  Oils  at  the  Retail  Level  AIuS-MD 

Consumer  purchase  data  from  a  sample  of  5C0  panel  families  in  Chicago  j 
are  being  studied  to  ascertain  the  effects  of  coupons  and  "special 
offers"  on  the  volume  of  sales  of  food  fats  and  oils^  including  butter^ 
at  the  retail  level.    The  consumer  panel  data  cover  the  period  July  .1_, 
1953^  through  Jujie  30^  1955 •    These  data  include  details  on  family- 
purchases  of  each  of  the  four  products — butter^  margarine^  shortening^, 
and  cooking  oils — by  date  of  purchase^  brand  purchased^  quantity  pur- 
chased^ price  paid^  and  izhether  any  coupons  of  "special  offers"  were  i 
involved  in  the  transaction. 

Plans 

The  analysis  of  the  data  has  beg^an^  and  it  is  anticipated  that  a  : 
repoirt  iTill  be  available  the  latter  part  of  fiscal  year  1957*  ! 
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7 .  Marketing  Practices  and  Channels  Used  by  Industrial  FeecTing 
Facilities  in  Purchasing  Food  '  '.  MS-O.C 

This  study  (coopo  jVID)  is  designed  to  measure  the  amounts  and  kinds 
of  foods  absorbed  by  food  facilities  provided  for  employees  by  in- 
dustrial plantS;,  and  to  learn  man-igement  evaluations  of  the  useful- 
ness and  importance  of  these  food  facilities.    Data  were  collected 
on  \/here  these  facilities  buy  food^  hoi:  they  buy,  hov  m.uch  and  what 
kinds  of  food  they  use«    The  results  wi3.1  be  presented  in  separate 
reports  by  commodity  types.    Data  were  collected  during  January  and 
Febr^iary  195^  by  a  private  market  research  company  imder  contract. 

Plans 

Preliminary'^  reports  will  be  available  in  1957. 

8.  Consumer  Preferences  for  '.Jhite  Pan  Bread  AI^-IS-IID 


Some  of  the  major  findings  of  this  research  are:  (a)  Increasing 
specific  volume  from  7  to  10  cubic  inches  per  ounce  resulted  in  a 
significant  increase  in  prefei'ence  fcr  the  bread;  (b)  increasing  the 
sucrose  content  from  2  to  7  percent  resulted  in  a  significant  increase 
in  preference;   (c)  inclusion  of  k-  percent  of  nonfat  millc  solids  in- 
creased   the  preference  for  the  bread  significantly  as  compared  with. . 
bread  liaving  no  miUi  solids;  a  further  increase  in  content  to  8  per- 
cent did  not  have  a  significant  effect;  and  (d)  Increasing  the  lard" 
content  from  3  to  5  percent  dj.d  not  significantly  affect  preference. 

Publications 


Consmers'  Preferences  Among  Bakers'  ITnite  Breads  of  Different 
Formulas,  A  Suxvey  in  Rockfoi-d,  Ill„    Hugh  P.  Bell,    Marketing  Res. 
Rpt.  No.  118,  May  I956. 

AMS-AEc 

1953  Household  Food  Consumption  Survey  Ai'lS-MD 

ARS-tlHE 

This  is  the  first  nationwide  study  of  food  consuraption  since  19^!-2 
that  covers  rural  as  well  as  urban  households..  . 

The  preliminary''  tables  from  this  survey  indicate  that  food  expenditures 
of  housekeeping  families  in  the  U,  S,  averaged  .^i)27  a  week  in  the  spring 
of  1955.    About  :;)22  of  this  was  for  food  consumed  at  home.    The  remainder 
$5^  ■'•^as  spent  for  meals  and  between -meal  food  away  from  home.    VJit4  ,■. 
average  size  of  the  household  at  3»^^3  persons,  average  e^cpenditure  per 
person  amounted  to  $7*89  a  week  for  all  food.    Of  this,  $0.50  was  spent 
for  food  to  be  prepared  at  home,  and  $1,39  i'oi"  food  consui'aed  away  from 
home.    The  tables  also  make  possible  comparison  of  rural  and  urban 
regional,  and  income  groups  as  to  family  food  expenditures. 
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Tlie  food  eirpenditure  increase  since  the  previous  nationiTide  survey 
in  19^;-2  indicates  the  effect  of  hoth  higher  food  prices  and  the  use 
of  raore  e^cpensive  foods.    In  19 5 5^  average  food  expenditure  uas  ahout 
three  times  the  average  of  c'^'^lO  in  19^i-2.    A  more  precise  comparison 
can  he  made  for  urban  families  of  t\70  or  more  persons.    They  spent 
$13  in  19^1-2^  $26  in  19^1-3^  and  $32  in  1955.    Retail  food  prices  as 
measured  by  the  Bureau  of  Labor  Statistics  index  adva.nced  only  6.5 
percent  betijeen  19^!-C  and  1955»    The  fact  that  family  food  e:^rpenditures 
increased  about  25  percent  indicates  what  is  sometimes  referred  to 
as  ^'up-grading"  of  the  diet- -either  use  of  more  expensive  types  of 
foods  or  inclusion  of  more  services,  such  as  precooking  of  foods_,  in 
the  foods  purchased. 

Flans 

Five  sets  of  initial  reports  are  to  be  prepared  and all  are  to  be  in- 
cluded in  one  Department  publication  series.    Flans  have  been  made 
for  first  releases  in  this  series  beginning  late  in  1956.    In  all 
reports,  separate  data  vTill  be  shoim  for  each  region  and  the  U.  S. 
by  income  groups  for  rural  farm,  rural  nonf arm ^ urban,  nonfarm  (rural 
nonfarm  and  urban),  and  all  urbanizations  combined.     In  the  process- 
ing of  these  data,  the  work  has  been  planned  to  make  the  listings, 
punch  cards,  and  tapes  as  useful  as  possible  for  later  research. 

With  respect  to  dairy  products,  as  much  detail  as  possible  \-7ill  be 
shovTn  for  households  in  each  region,  urbanization  and  income  group. 
Consumption  of  milk  and  mamifactured  dairy  products  Tjill  be  totaled 
in  terms  of  calcium  content  as  \7ell  as  in  terms  of  nonfat  milk  solids 
and  milk  fat.    Froduct  detail  shoi/n  \7ill  include  the  various  forms 
of  fresh  fluid  mill^,  processed  milk,  cream,  ice  cream,  butter,  and 
cheese.    The  reports  on  dietary  levels  iTill  shoir  the  contribution  of 
millc  products  to  the  total  amounts  of  the  various  nutrients  in  family 
food  supplies. 

10.    Elasticities  of  Demand  mth  Respect  to  Income  for  Major  Food 

Groups  •  AI^lS-LiD 

Work  is  in  progress  on  determining  the  relationship  betveen  consLimption 
and  income  of  major  foods  and  groups  of  foods,  including  m-ill^:  and  the 
principal  dair^?"  products.    This  study  is  based  on  individual  family 
observations  from  the  Survey  of  Household  Food  Consujirption.  House- 
hold size  as  uell  as  income  is  being  taken  into  account  in  measuring 
the  relationships.     It  is  e^^pected  that  this  information  itIII  be  usefuJ. 
to  market  analysts  and  others  investigating  patterns  of  food  consump- 
tion for  the  purpose  of  devising  programs  for  promoting  consumption 
of  certain  food  products,  and  as  an  aid  to  legislators  in  developing 
programs  for  subsidized  consumption  among  lov  income  families  of  agri- 
cultural products  in  surplus  supply.    A  contract  has  been  let  \7ith  a 
private  firra  for  performing  statistical,  computations. 
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Plans 

A  report  ^jill  be  p-ublislied  this  fiscal  year. 

11.  School  Lu-iich  Program  Evaluations  AI^^IS-I'ID 

A  study  relating  to  feeding  programs  in  elementary  and  secondary 
schools  throughout  the  nation  is  being  initiated.     It  ^rill  be  the 
objective  of  this  study  to  determine'  (a)  The  extent  of  school  feed- 
ing program.s  in  the  United  States  and  student  participation  ^therein; 
-  and  (b)  reasons  for  participation  and  non-participation  of  schools 
and  children  in  the  Natio].iaI  School  Lunch  Program.    A  part  of  the 
inquiry  Mill  relate  to  milk  in  school  feeding  programs.    This  uill 
provide  regional  and  national  figures  on  school  milk  consLimption, 

Plans 

Collection  of  data  for  this  study  mil  begin  ea.rly  in  1957  and  results 
\j±ll  be  published  later  in  the  yea.r. 

12,  School  Mi3.li  Program  Evaraations  AMS-LID 

Studies  are  currently  ujidervjay  in  St.  Louis  and  Los  Angeles  to  deter- 
.  mine  and  evaluate  the  effects  of  certain  factors  on  milic  consujiiption 
.     in  elementary  schools  and  high  schools.    The  factors  being  studied 
■  ••    include  price;,  availability^  size  of  serving  units income  and  edu- 
■    cational  level  of  "parents,,  size  of  school,  grade  .level  of  students^ 
and  the  availability  of  chocolate  drink.  - 

Preliminary  findings  show  milk  consumption  in  St„  Louis  elementary 
shools  with  lunchrooms  to  be  up  by  200  percent  during  September- 
.  .'.  Movember  1955  compared  -^jith  a  year  earlier  (exclusive  of  milk  served 
;  mth^'Type'A  lunches).    This  increase  was  associated  uith  a  6o  percent 
reduction  in  price  made -possible  by  the, Special  School  Millc  Program 
and  additional  times  of  service  in  most  schools.     In  eleiiientkry  schools 
with  milk  stations  the  increase  in  milk  consumption  during  these  months 
was  125  percent  while 'the  price  was  doi/n  50  percent* 

In  Los  Angeles  city  schools  milli  consumption  was  uxj  110  percent  in 
September-November  1955  when  the  price  was  reduced  21  percent  in  ele- 
mentary schools  and  53  percent  in  high  schools  accompanied  by  the, 
introduction  of  larger  size  containers. 

Plans  v. 


Reports  of  these  studies  will.be  published  during  fiscal  1957o 
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PROPOSALS 
for 

COI-MITTES  CONSIDEEATIOII 

III.  liARI^ETniG 

1.  Control  of  Insects  and  Mixes  Attacking  Dairy  Products 

Further  e:jcpand  the  research  on  control  of  insects  and  mites  attacking 
cheese  and  nonfat  cry  mill^:^  particularly  in  relation  to  studies  under 
practical  plant  and  warehouse  conditions  to  evaluate  the  degree  of 
control  and  the  freedom  from  undesirable  insecticidal  residues^  and 
of  material  and  methods  giving  best  results  in  laboratory'  testing. 

2.  Pleasuring  the  Ilarket  Quality  of  Nonfat  Dr;^^  L-Iilli 

Expand  research  on  the  development  of  appropriate  tests  for  the  m.arket 
qualitj^  of  mill'  solids.    Present  quality  standards  for  this  product 
do  not  alua^'-s  reflect  its  value  in  terms  of  end  use,  largely  because 
of  the  lack  of  rapid  test  methods  for  certain  quality  factors.  Better 
tests  are  needed  for  evaluating  the  suitability  of  milk  solids  for 
breadmaking  and  for  detection  of  harmful  enterotoxine.     Such  tests 
have  been  proposed  in  the  past,  but  their  lack  of  general  acceptance 
indicates  that  further  Trork  shouJ-d  be  conducted  to  develop  satis  factor;^'" 
methods . 

3.  Consumer  Panel  in  a  Large  Metropolitan  Area 

Initiate  a  consumer  panel  in  a  large  m-etropolitan  area  to  obtain  data 
for  continuous  and  comprehensive  evaluation  of  food  product  advertis- 
ing, promotional  programs,  merchandising  innovations,  and  neir  product 
introductions  on  a  large  commercial  scale.    The  data  would  yield 
detailed  household  food  purchase  records  which  would  supplement 
national  and  regional  studies  of  the  consumption  habits  and  attitudes 
toward  food  and  nutrition  in  relation  to  family  income  and  other 
characteristics.    Data  obtained  through  the  panel  would  also  provide 
numerous  by-product  benefits    in  the  form  of  comprehensive  information 
on  the  trends  in  use  of  new  forms  of  foods  and  food  ser^/ices,  such  as 
frozen  and  concentrated  foods  and  food  packaging. 

The  consumer  panel  irouJ-d  provide  continuous  basic  m.arket  infonnation 
on  a  number  of  dairy  products.    The  cost  of  obtaining  this  compre- 
hensive data  on  dairy  products  would  be  lower  in  a  consumer  panel 
operation  through  which  all  foods  are  reported  weekly  than  would  be 
the  case  under  present  tech-nicues. 

k,    ^:onsuLier  Use  of  ITonfat  Dry  Milk  vs.  S^/aporated  Milli 

Initiate  a  study  to  determine  the  effect  of  the  home  use  of  nonfat 
dr;^^  milk  on  consumption  of  fluid  mdlk  and  evaporated  milk,  so  as  to 
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as certain  the  degree  of  substitution  or  supx^lementation  among  these 
products.    The  data  i7i3.1  he  obtained  frora  an  existing  consumer  panel, 
in  order  to  assess  changes  for  each  fainily  participating  from  1953 
to  19^0.     It  is  proposed  that  the  purchase  data  he  aggregated  and 
analyzed  on  the  basis  of  income  a.nd  other  family  characteristics. 

The  information  obtained  under  this  study  -joiUd.  provide  the  dairy 
industry  vlth  some  ajisuers  as  to  the  overall  effect  of  the  recent 
increase  in  home  use  of  nonfat  dry  miJJc  on  fluid  and  evaporated  milk. 
In  addition;  the  data  wo'uld  enable  the  industry''  to  ascertain  whether 
these  changes  have  m.ore  impact  among  various  population  segments  than 
others. 

5 .  Market  Testing  Nev7  and_  Imp r o ve d  Dai ry  P ro ducts^ 

Initiate  irork  to  measure  market  demand  and  consumer  acceptance  for 
nev  and  im.proved  dairy  prodtucts.     Such  work  iri.ll  include  auditing 
sales  of  nev  dairy  products  and  closely  competing  products  from  a 
sample  of  retaj.l  stores  and  coDsum^ir  surveys  in  the  test  market  to 
determine,  among  other  things  (a)  volume  of  sa3.es  of  new  da^lrj  test 
products^   (b)  amount  of  sales  in  relation  to  competing  products ^ 
(c)  the  effects  of  advertising^  (d)  the  proportion  o.f  homam.akers  buy- 
ing the  product(s)  and  the  rate  of  repeat  purchases (e)  the  reaction 
of  consumers  to  the  product(s)  and  whether  the  sales  of  the  new  pro- 
duGt(s)  are  a  net  addition  to  the  consumption  of  dairy  products  o.r 
only  replacing  the  demand  for  existing  dairy  products* 

6.  Market  Potential  for  Cu3.tured  Sour  Cream 

Initiate  research  to  determine  the  possibilities .that  cultured  sour 
cream  offer  for  e:rpanding  consiimption  of  butterfat.    By  using  market 
testing  technicues^  information  should  be  developed  as  to  vhat  may  be 
e^rpected  from  greater  and  -Tidespread  sales  efforts  for  this  product. 
Emphasis  will  be  placed  on  work  in  lo-\7-consi.iming  areas.    There  have 
been  some  indications  that  cultured,  sour  cream  has  possibilities  for 
moving  more  butterfat  to  consumers.     In  addition^  new  uses  for  your 
cream  in,  recipes^  as  a.  salad  dressing^  etc._,  have  been  developed. 

7 .  Away-From-Home  Eating 

Eicplore  the  desirability  of  cooperating  in  or  making  large-scale 
studies  of  major  categories  of  away-from-home  food  operations, 

A  substantial  part  of  U.  S.  food  consumption  takes  place  outside  of 
family  households,  but  relatively  3-ittle  information  is  available 
on  the  consumption  patterns  and  marketing  practices  of  this  segment 
of  the  total  food,  market.    Work  in  this  field  shou.ld  emphasize  the  . 
types  and  qualities  of  foods  purchased  by  such  eating  p.laces  and  their 
role  as  a  market  outlet  for  foods.    In  the  past  10  years  the  Department 
of  Agricu3.ture  has  made  pilot  studies  (a)  of  eating  places  in  Minneai^olis 
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ancl  Fairmont,  Minnesota;  Cb)  of  l6  selected  penal,  old-age,  mental, 
children's  institutions;  (c)  of  usage  of  frozen  foods  by  restaurants; 
and  (d)  a  nationwide  survey  In  195^  of  employee  feeding  operations 
of  manufacturing  plants.    Because  of  the  gromng  Interest  in  this 
area,  consideration  is  "being  given  to  the  formulation  of  specific 
proposals  for  research  in  sevei-al  segments  of  the  away-from-home  food 
market  both  in  cooperation  with  industry  groups  and  unilaterally. 
Because  this  market  includes  all  foods  and  a  great  variety  of  organi- 
zations, it  is  so  broad  and  complex  that  reasonably  adequate  coverage 
will  probably  require  the  combined  efforts  of  public  and  private  re- 
search agencies  over  a  period  of  several  years.    Selection  and  timing 
of  research  projects  must  be  meshed  with  research  plans  of  other 
agencies. 

8.    Butter  Price  and  Quality 

Initiate  studies  to  improve  the  relationship  between  butter  quality 
and  price.    Quality  problems  are  more  urgent  in  the  case  of  butter 
than  for  any  other  dairy  product.    Differences  in  quality  of  butter 
appear  to  be  poorly  correlated  iTith  differences  in  price,  particularly 
at  the  creamery  level.    Studies  are  needed  to  show  the  types  of  uses 
or  markets  to  which  butter  of  various  characteristics  moves,  the  extent 
to  which  flavor  is  a  sorting  factor  in  printing  and  distribution,  and 
the  price  differentials  existing  among  qualities  at  different  levels 
of  trading. 

9-    Pricing  Methods 

Eicpand  work  on  the  pricing  of  dairy  products,  including  prices  set  by 
regulation  and  those  set  by  market  forces.    Transactions  in  which 
prices  are  not  regulated  are  inrportant  guides  to  farmers;  and  market- 
ing agencies'  choice  of  markets.    Analyzing  the  factors  affecting 
these  prices,  the  nature  of  the  transactions,  and  the  responses  to 
prices  will Head  to  a  iTiser  use  of  reported  market  price  information. 
Regulatory  agencies  need  more  information  about  the  price  structures 
they  administer, 

10.    Marketing  Costs  and  Efficiency 

Expand  studies  describing  and  analyzing  the  costs  of  providing  market- 
ing services,  and  developing  more  efficient  marketing  methods.  There 
is  a  twofold  need  for  more  comprehensive  information  about  marketing 
costs:    The  public  concern  over  marketing  costs  as  an  element  in  the 
price  of  food;  and  the  need  for  greater  efficiency  to  maintain  profits 
and  reasonable  unit  costs  in  the  face  of  rising  wages  and  prices  of 
materials  used  in  marketing. 


11.    Market  Structure  and  Practices 


Expand  studies  of  the  adjustments  Toeing  made  by  producers  and  mar- 
keting firm.s  to  nev  market  situations.    Changes  in  production^  con- 
sumption and  methods  of  processing  and  distribution  from  year  to  year 
make  some  established  methods  obsolete «     Supply  and  distribution  areas 
are  groizing^  size  and  form  of  marketing  firms  are  changing^,,  and  new 
methods  of  handling^  transporting,  packaging  and  selling  ai-e  appear- 
ing.   Adjustments  to  these  changes  may  be  made  more  easij.y  if  their 
requirements  and  ijiiplications  are  carefully  studied  and  made  Imoirn. 

12.     Improved  Work  Methods,  Equipment  and.  Facilities  for  Fluid  Mi."J.l^  Plants 


Eirpan-d  the  research  to  deve3-op  improved  work  methods^  eqiiipm-ent^  and 
facilties  for  fluid  milk  ijlants-    This  work,  should  be  extended  to 
one  of  the  North  Central  States «    The  research  should  cover:  (a) 
The  evaluation  of  present  work  methods  and  equipment;,  (b)  the  develop- 
ment and  testing  of  improved  methods  and  equipment _y  and  (c)  the  design 
.'        of  improved  facilities r, 

13^'    Chee.per  or  Improved  Containers  for  Fluid  Milk 

Expand  research  on  consumer  packaging  of  fluid  milk  and  cream  to 
develop  and  evaluate  cheaper  and  more  efficient  types  and  sizes  of 
packages,  new  t-^^pes  of  pa.ckaging  materials  whi.ch  are  constantly  being 
introduced^  and  improved  and  more  efficient  methods  of  packagingo 
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IIARKETIUG  SERVICE  MP  EDUCATION 

A.     MRICSTING  SEP.VICE 

1.    Ovtlook  and  Situation  Anal/ces  AIvIS-AEc 

Analyses  of  the  past  year  -were  focused  on  the  following  aspects  of 
the  statistical  and  economic  position  of  the  dairy  industry:  Recent 
changes  in  consumption  of  dairy  products  folloiJlng  changes  in  retail 
prices  and  consumer  incomes;  projected  alternative  consvimption  (and 
production)  levels  for  the  year  1975 assuming  certain  per  capita 
use  rates;  trends  in  size  and  number  of  dairy  farms;  changes  in  annual 
and  seasonal  rates  of  grain  feeding  to  milk  cows;  and  comparison  of 
Class  I  (fluid  m.ill^)  prices  \7ith  blend  prices  for  the  past  decade  for 
a  number  of  specific  marketing  areas. 

The  appraisal  of  price  and  income  effects  on  consumption  rates  was 
based  on  the  quantities  of  each  item  obtained  from  strictly  commercial 
sources,  as  opposed  to  including  quantities  floiTing  through  "Govern- 
ment assisted'*  channels.    The  latter  includes  distribution  to  school 
children,  to  welfare  organizations,  needy  persons,  and  other  eligible 
dom-estic  outlets.    Eicclusion  of  these  cjuantities  indicated  little  in- 
crease in  consmption  per  person  of  daiiy  products,  1953  to  19 5 5^ 
suggestir^  i:hat  there  may  have  been  a  further  decline  in  consumer 
demand  in  that  period. 

The  discussion  of  the  "Role  of  Federal  and  State  Governments  in  Pricing 
Fluid  Milk,"  prepared  in  cooperation  irith  other  Divisions  for  a  special 
feature  in  the  Dairy  Situation,  again  proved  popular  in  view  of  com- 
plexity of  fluid  milk  pricing.    The  comparison  of  Class  I  and  blend 
prices  indicated  a  mdening    of  differential  for  recent  years  associ- 
ated with  relatively  larger  increase  in  milk  production  than  in  fluid 
mi  111  consumption. 

Plans 

Efforts  will  be  made  to  improve  methods  for  guaging  current  consumption 
rates  for  dairy  products  as  a  basis  for  appraising  any  changes  in  con- 
sumer demand.    More  attention  will  be  gi.ven  to  regional  analj^ses  in 
developing  situation  and  outlook  materials.    Mill:  production  trends 
will  continue  to  be  observed  closely  to  ascertain  effects  of  changed 
price  relationships  or  programs,  as  a  basis  for  both  administrative 
and  published  reports.    To  develop  a  comprehensive  handbook  of  daii-y 
statistics  to  improve  upon  the  document  "Dair^-"  Statistics  and  Related 
Series." 

Publications 

Six  issues  of  the  Dairy  Situation  were  published  and  the  third  edition 
of  "Daii^^  Statistics  and  Related  Series"  were  released,    A  number  of 
specia.l  articles  dealing  iritli  timely  current  developments  were  prepared 
for  other  releases. 
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Current  Monthly  Estimates  of  the  P reduction  of  Ice  Milk  and 

Low-Fat  Frozen  Dairy  Pioducts  and  Cottage  Cheese  .  MS-AEs 

Steps  are  being  taken  so  that  the  first  report  of  current  monthJy 
estimates  of  the  production  of  ice  millc  and  other  loi^-fat  frozen 
dairy  products  and  of  cottage  cheese  for  January  1957  is  scheduled 
to  be  released  in  February  1957 >    This  release  irlll  also  include 
estimates  on  the  monthly  prodviction  of  cottage  cheese^  ice  milk,  and 
other  lo\i-fat  frozen  dairy  products  in  195^^  since  these  monthly  es- 
timates must  be  made  as  a  basis  for  projecting  the  monthly  estimates 
for  1957  production  of  cottage  cheeye  and,  ice  milk  u.ntil  the  195^ 
enumerated  figures  become  available. 

Statistics  on  Sales  and  Cons-Liraption  of  Fluid  Milk  and  Cream        AI-'IS ~ AE s 

Special  emphasis  during  the  year  was  placed  upon  the  continuation  of 
the  per  capita  consumption  of  fluid  milk  and  cream  project.    A  project 
ira.s  set  up  for  col3.ecting  and  analyzing  all  of  the  material  on  the 
receipts  and  sales  of  fluid  miJic  and  cream  for  fluid  consumption  avail- 
able in  the  administration  of  both  Federal  and  State  Milk  Marketing 
Orders  subseciuent  to  19'i-5«    At  the  instigation  of  important  groups 
in  the  dairy  Indus tr;^'-;,  the  Census  Bureau  in  1955  transferred  the  fluid 
milk  and  cream  industry  from  the  Division  of  Distribution  to  the  Manu- 
facturing Division,  and  in  its  Census  of  Manufactures  for  195^'-^  ob- 
tained for  the  first  time  data  on  the  volume  of  milk  and  cream  handled 
by  milk  distributors  for  fluid  consumption  as  such.    After  publication 
of  the  Census  Bur eaa  figures,  it  is  loroposed  to  analyze  fully  the  data 
for  the  establisiiment  of  another  benclmark  in  estima-cing  the  per  capita 
consum-L3tion  of  fluid  milk  and  cream  by  States.    The  data  accumulated 
on  sales  of  millc  and  cream  for  fluid  consumption  will  be  used  in  esti- 
mating the  trend,  by  States,  for  the  intercensal  years  of  19^!-5  and 
19 53*     It  will  probably  take  between  1  and  2  years  after  the  Census 
data  are  released  to  true-up  the  195^!-  benchmark  by  States  and  to 
analyze  and  set  up  the  intercensal  estimates  between  the  2  b^nchma.rks.- 

The  next  Census  of  Manufacture  survey''  by  the  Census  Bureau  will  be  in 
1958^  and  the  problem  of  setting  up  a  procedure  for  estima,ting  the  inter 
censal  years  should  be  established  rather  readily.    Also,  fol3-Owing  the 
1958  Census,  it  should  be  possible  to  estimate  the  annual  per  capita 
consuxuption  of  fluid  milli  and  cream,  by  States,  currently,  subject  to 
revision  when  the  crainquennial  Census  data  becomes  available^ 
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PROPOSALS 
for 

COMVLITTEE  COITSIDEMTIOII 


1.     Retail  and  uTholesale  Prices  of  Fluid  Milk  and  Crean 

Initiate  a  study  of  the  sources  and  methods  involved  in  collecting, 
tabulating,  and  publishing  fluid  milk  and  cream  prices  for  ur]Dan 
markets  in  the  U.  S.    Dm^ing  recent  years  fluid  milk  markets  have 
ejrperienced  many  significant  changes  in  t;^'pes  of  products  sold,  types 
and  size  of  containers  used,  shifts  in  sales  from  home  delivery  to 
cash  and  carr^''  retail  stores,  and  volume  price  discounts.    The  in- 
creasingly complex  price  structure  has  made  necessary  a  larger  list 
of  price  reporters  in  the  face  of  increasing  reluctance  on  the  part 
of  milk  distributing  companies  to  undertake  the  burden  of  monthly 
price  reporting. 

An  attempt  has  been  made  to  adjust  price  collecting  and  reporting 
procedures  to  meet  these  changed  conditions  by  piecem.eal  revisions 
in  price  schedules,  tabulations  and  reporting  procedures.  The 
problems  of  maintaining  accurate  and  complete  price  reporting  are 
rapidly  becoming  more  difficult. to  meet  and  it  is  apparent  that  a 
thorough  going  review  of  the  entire  situation  is  necessary.  Infor- 
mation \T±11  be  obtained  from,  users  of  the  data  in  the  Fluid  Milk  and 
Cream  Report  as  to  inadeq.uacies  in  scope  of  product  and  markets  covered; 
degree  in  which  price  coverage  by  retail  outlets  and  package  sizes  and 
types  is  incomplete,  and  other  matters  needing  attention.  Information 
will  be  obtained  from  voluntary  price  reporters  respecting  the  burden 
of  work  involved,  lim.itations  on  scope  and  accuracy  of  prices  quoted 
and  reasons  for  delay  or  failure  to  report.    It  may  become  necessary 
to  investigate  the  possibility  of  devising  entirely  new  reporting 
sources  and  procedures. 

B.  EDUCATION 

1*    Educational  Programs  in  Marketing  FES 

Only  a  part  of  the  extension  work  in  dairy  marketing  is  financed 
TTith  Agricultural  Marketing  Act  funds.    Ti^enty  States  have  AIIA. 
projects  in  dairy  marketing  for  fiscal  year  1957.    This  is  tmce  the 
number  in  1953 •    At  that  tim.e  all  but  two  States  with  projects  were 
in  the  Midwest  (including  Olda.  and  Ark.).    Now  there  are  two  additional 
States  in  the  Northeast,  five  additional  in  the  Southeast  and  one 
additional  in  the  vJest.    Practically  all  the  States  mth  projects 
now,  had  limited  work,  if  any,  in  dairy  marketing  prior  to  the  develop- 
ment of  present  projects.    Most  of  the  educational  work  in  dairy 
marketing  that  was  carried  on  before  passage  of  the  Agr.  Marketing 
Act  was  in  the  Northeast  and  the  upper  lake  region. 
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A.ctive  work  has  started  on  a  project  (cooid.  ARS)  designed  to  dis- 
seminate   and  demonstrate  resu-lts  of  recent  research  In  hoth  dairy 
waste  disposal  and  the  short-time  process  for  making  Cheddar  cheese. 
The  early  stages  of  developing  a  program  have  included  conferring 
■v:7ith  research  personnel  and  observing  various  processes  for  both  the 
waste  disposal  and  cheese  work.    Discussions  have  been  held  with  a 
number  of  industry  personnel  interested  m  the  work.    A  tour  of  dairy 
plants  using  the  new  method  of  dairy  waste  disposal  was  ma.de  and  the 
fall  meeting  of  the  subcomjnittee  on  dairy  waste  of  the  Dairy  Industry 
Committee  was  attended. 

A  program  is  bei.ng  developed  to  work  througli  the  land  grant  colleges 
in  cooperation  with  i±i-e  dairy  industry  to  broaden  the  application  of 
the  research  from  uae  few  pj.ants  now  j.n  the  process  of  adapting  or 
already  using  the  r^w  methods r     It  is  hoped  that  cooperation  of  these 
pioneering  plants  can  be  obtained  to  provide  pDractical  information 
and  to  assist  in  demonstrating  the  actual  applicati.on  of  the  new  methods 
Also  they  can  provide  a  mea,nB  for  helping    to  overcome  p)roblems  that 
may  deve-lop. 

Follo"v7ing  are  some  expamples  of  the  progress  achieved  in  marketing 
educational  wcrk^ 

(l)    Quality  Imi- ro vement 

In  Wisconsin  two  types  of  prob.lems  that  freq^uently  occur  together 
and  are  troublesome  in  m-any  areas  are;  (a)  The  quality  of  milk  re- 
ceived for  processing  and  (b)  an  understanding  of  the  effect  of  dairy 
plant  operation  on  the  quality  of  milk  and  its  products  as  well  as 
processing  efficiency.    Producers  have  difficulty  in  obtaining  better 
markets  unless  they  have  taken  effective  measures  to  correct  unsatis- 
factory milk  production  and  miUc  handling  practices ^    Key  employees 
of  many  plants  do  not  have  sufficient  teclinical  training  for  their 
dairy  plant  jobso     Substantial  losses^  apparent  to  the  trained  dairy 
technologists^  m^ay  go  unnoticed  in  many  plants.    The  dairy  industry 
in  Wisconsin  is  of  such  magnitude  that  such  a  situation  affects,  the 
general  welfare.    To  help  correct  this  situation  an  educational  program 
is  being  directed  at  helping  producers,  plant  operators  and  .fleldmen 
understand  and  interpret  the  details  of  quality  regulations"  as  well 
as  to  assist  them  in  making  changes  in  physical  facilties,  methods 
and  procedures  so  they  will  be  more  able  to  comply  with  market  require- 
ments c    Technical  assistance  is  given  to  plant  operators  to  help  them 
eliminate  waste  and  operate  their  pQ^ants  more  efficientlyu 

{ri)    Improving  the  Flavor  of  Millc 

Educational  programs  have  helped  bring  about  improved  mill<:  quality 
from  the  standpoint  of  bacterial  count  and  sanitations     In  many  cases 
the  flavor  problem  remains  although  the  mill^  may,  be  j-ated  of  high 
quality  as  far  as  bacteria  and  sediment  are  concerned »    Research  has 
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helpeo-  discover  practices  on  farms^  in  processing  plants^  in  distri- 
bution^ and  "by  consumers  that  affect  milk  flavor.    At  any  of  these 
stages  of  production  or  marketing  the  flavor  may  be  affected  adversely. 

To  bring  about  improved  flavor  in  milk  a  program  was  launched  in 
Vermont  that  involved  pracital]^  every  group  and  organization  in  the 
State  that  had  an  interest  in  the  dairy  industry.    A  local  dairy 
publication  referred  to  it  as  "The  most  intensive  and  well  planned 
campaign  ever  staged  in  this  section  of  the  nation  to  increase  con- 
suffxer  milk  sales  through  the  marketing  of  better  tasting  milli  " 

The  objective  of  the  program  is  to  improve  the  flavor  of  milk  by 
infoming  producers^  mill^  handlers,  retailers  and  consumers  of  prac- 
tices that  affect  the  flavor  of  milk  as  it  moves  from  the  cow  to  the 
consumer's  table.    A  number  of  schools  were  held  in  the  State  to  train 
teams  to  judge  the  flavor  of  m.ill^.    The  teams  judged  the  producer's 
milk  as  it  was  received  at  the  plants.    The  results  were  sent  on  a 
score  sheet  to  each  producer  along  \n.th  Agr.  Ext.  Brieflet  9>^)  "Good- 
Tasting  Milk,"  which  described  methods  of  producing  milk  \n.th  good 
flavor  and  listed  8  different  causes  of  some  of  the  most  common  flavor 
defects. 

During  the  ^-rlnter  of  1955-5^^  98  percent  of  the  10,500  milk  shippers 
in  the  State  were  scored  three  times.    Early  in  the  year  one  i^lant 
that  had  completed  its  third  round  of  testing  showed  a  significant 
increase  in  good  tasting  mill^  and  a  corresponding  decrease  in  poor 
tasting  milk. 

It  was  feared  that  notifying  producers  of  a  low  score  for  their  milk 
would  bring  about  repercussions.    According  to  early  observations 
dairymen  had  been  most  cooperative  and  welcomed  suggestions  from 
fieldmen.     It  was  believed  that  a  good  understanding  of  the  program 
had  contributed  to  this  part  of  the  program  where  the  role  of  human 
relations  was  quite  important. 

(3)    Industry  Adjustments 

In  Georgia  production  of  manufacturing  milk  is  increasing,  although 
production  is  substantially  below  total  utilization  of niilli  in  all 
forms  in  the  State.  .  Because  the  State  produces  only  a  small  fraction 
of  the  manufactured  dairy  products  consumed  by  the  people,  this  offers 
an  opportunity  for  considerable  market  e^cpansion  for  local  producers 
if  they  can  meet  the  competition  of  manufactured  dairy  products  pro- 
duced in  other  areas. 

An  educational  program  has  been  developed  to  help  bring  about  improve- 
ments in  the  dairy  industry.     Ore  phase  will  be  with  processors,  dis- 
tributors, fai-mer  organizations  and  others  on  those  problems  of  an 
economic  nature,  including  pricing,  interpretation  of  statistics, 
outlook,  and  seasonal  marketing  problems »    The  other  phase  will  deal 
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with  problems  of  technology^  and  efforts  will  be  directed  toward 
proper  p3.ant  layout;,  remodeling^  efficiency  in  materials  handling, 
criteria  for  work  methods^  short  courses  on  training  techniques  for 
mana-gement  and  labor  and  related  problems.    One  of  the  activities  has 
been  the  establishment  of  a  monthly  newsletter  to  milk  distributors,, 
Among  items  of  information  furnis^ied  have  been:    The  special  milk 
program^  Federal  milk  marketing  orders,  data  on  production,  vending 
and  dispensing,  protective  millc_,  bulk  tanks,,  automation^  sales  data, 
dairy  council,  and  a  big  push  in  connection  wi.th  June  Dairy  Month. 

{k)  A  Mass  Media  Approach 

In  Illinois  dairy  farmers  and  manufacturert-i  of  dairy  ijroducts  have 
e^cpressed  the  need  for  greater  emphasis  on  the  preparation  and  distri- 
bution of  educational  information  rej-ating  to  the  value  of  dairy  pro- 
ducts in  huinan  diets  and  the  economics  involved  in  the  processing  and 
distribution  of  milk  and  other  dairy  products. 

In  this  project  emphasis  wilD.  be  on  the  use  of  mass  media  to  (a) 
encourage  increased  consumption  of  milli  and  dairy  products  by  all 
consumers;  (b)  correct  erroneous  impressions  regarding  the  place  of 
mill^  in  reducing  diets;  and  (c)  establish  a  betxer  public  understand- 
ing of  pricing  and  other  economic  factors  in  milk  raarketing  and 
distribution* 

(5)  The  Multiplier  Principle  at  IJork 

In  Virginia  the  effort  to  bring  about  better  understanding  of  industry 
problems  where  State  milic  control  was  in  effect  was  also  approached 
through  a  monthly  "Market  Revie-^j,"    It  dealt  with  such  topics  as  the 
calculation  of  blend  prices,  with  particular  emphasis  on  the  fact  that 
the  Class  I  prices  alone  do  not  give  an  accurate  picture  of  prices 
which  producers  actually  receive;  bulk  tanl^  premiums;  quantity  dis- 
count pricing;  and  continuing  for  a  number  of  months  was  a  discussion 
of  topics,  taken  from  the  Northeastern  Milk  Control  Study  published  by 
Spencer  and  Christiansen.    It  is  believed  that  this  expanded' the  reader- 
ship of  that  study  many fold. 

(6)  Increasing  Emphasis  on  the  Interpretation  of  Current  Developments 

An  example  of  this  work  can  be  found  in  Wisconsin  where  a  new  butter 
grading  program  was  initiated  by  action  of  the  legislature  in  1953 
which  makes  mandatory  the  grade  labeling  of  all  butter  sold  at  retail 
in  the  State,    An  educational  program  was  conducted  to  give  both  opera- 
tors of  butter  plants  and  graders  the  essential  information  and  skills 
necessary  to  carry  out  the  program  intelligently.    This  involved  general 
informational  meetings  \T±th  retailers  and  specific  butter  judging  in-  • 
struction  for  the  industry  gi-aders  who  are  licensed  under  the  supervision 
of  State  employed  graders,  '  Also  to  make  the  program  successful  an., in- 
formed public  was  essential,  another  contribution  of  the  educational 
program. 


-130- 

(7)  Consumer  Information  About  Milk  and  Its  Products 


The  consumer  marketing  program  aiiiis  to  furnish  consumers  with  infor- 
mation to  help  them  m.ake  rational  choices  among  alternative  food 
purchases.    This  is  a  consumer-oriented  program;  it  is  an  uroan 
centered  program;  it  is  an  education  program.    Mass  media  are  the 
majo]."  teaching  tools. 

In  10  years  this  program  has  groirn  from  11  States  conducting  work 
with  Ic  workers  to  ^1  States^  Puerto  Rico,  and  Hawaii  cariying  on  a 
program  T-Jith  90  workers.    Most  all  major  cities  of  the  country  now 
are  being  serviced.    The  greatest  groirth  has  come  about  in-  the  last 
two  years.    Expansion  of  consumer  marketing  programs  in  the  South 
and  West  included  work  started  in  Atlanta,  Ga.;  Jackson,  Miss.; 
Columbia,  Mo.;  Springfield,  Mo.;  St.  Joseph,  Mo.;  and  Hawaii.  Pro- 
grams have  been  approved  for  two  additional  cities  in  North  Carolina 
and  for  a  program  in  at  least  one  city  in  Texas. 

To  illustrate  how  a  State  program  operates  and  the  subject  matter 
involved.  North  Carolina  serves  as  an  e;:ample.    Personnel  located  at 
North  Carolina  State  College  are  responsible  for  gathering,  interpret- 
ing, and  disseminating  food-marketing  information.    Their  work  is 
closely  coordina.ted  with  the  work  of  the  researchers,  resident  teachers, 
and  other  extension  personnel  concerneoL  -irLth  m-arketing.    The  informa- 
tion includes  such  things  as  current  and  future  supplies  and  prices, 
nevj  marketing  practices,  new  products,  relative  cost,  selection,  care, 
value,  and  use  of  food  and  food  products.     In  addition,  information  is 
provided  to  help  consumers  have  a  better  understanding  of  the  market- 
ing system,  functions,  and  problems.    Information  is  disseminated 
directly  to  consumers  in  the  Raleigh-Durham  area  through  weekly  TV 
programs,  radio  programs,  and  newspaper  articles.    The  basic  material 
is  made  available  in  a  weekly  release  throughout  the  State  to  about 
700  county  Extension  workers,  to  food  editors,  radio  and  TV  personnel, 
nutritionists,  and  others  interested  in  providing  food-marketing  in- 
formation to  consumers.    The  people  receiving  this  release  make  any 
needed  local  adaptation  before  getting  it  out  to  consumers.  Dujring 
the  year  all  the  programs  have  gathered  and  disseminated  marketing 
information  on  dair^^  products.    IJhile  concern  \7ith  dairy  products  is 
an  ongoing  matter  not  restricted  to  one  time  during  the  year,  the 
staff  in  some  areas  worked  on  problems  ujiique  to  their  situation. 

In  Mahoning  Covjitj,  Ohio,  an  area  where  children  dranlc  little  millc 
at  school,  work  was  initiated  -rith  community  leaders  to  bring  about 
a  greater  participation  in  the  School  Milk  Program.    As  a  result,  the 
number  of  county  schools  tailing  part  in  the  program  j Limped  from  2  to  ^0, 

In  Wheeling,  West  Virginia,  work  was  undertaken  to  encourage  the  use 
of  cottage  cheese  during  Lent,  a  season  when  cottage  cheese  was  abundant 
locally  and  met  the  needs  of  a  temporary''  change  in  meat  consumption. 
The  approach  to  encourage  consumption  of  cottage  cheese  was  many-sided-- 


through  TV  and.  radio  prograriis^  special  news  releases and  through 
the  distribution  of  150^,000  copies  of  a  consumer  leaflet.    At  the 
close  of  the  campaign,  6  leading  dairy  plants  in  the  State  reported 
an  increase  in  cottage  cheese  sales  of  23  per  cent  over  the  saiiie  period 
a  year  earlier. 

Plans 

Increased  efforts  wi3.1  he  directed  to  work  -v/ith  utilization  research 
workers  on  new  dairy  product  developraents .    Major  emphasis  will  go 
to  evaluating  and  strengthening  the  present  consuiner  marketing  programs 
The  needs  for  the  programs  within  each  State  \n.ll  determine  the  plans 
for  ejcpansion. 


PROPOSALS 
for 

COM^HTTEE  CONSIDEPATION 


Increased  Emphasis  on  Helping  People  Analyze  the  Problems  of _the 
Dair;^^  Industry  so  as  to  Bring  About~Ajrrnderstanding  to  Help  Them 
Take  Action  that  Would  Lead • to  an  Improved  "Situation 

(a)  Consider  the  role  of  price  as  a  guide. to  production  and  ccnsump-,  ■ 
tion  and  the  establishment  of  prices  of  milk  under  modern  conditions 
of  marketing. 

(b)  E:q?lore  the  'principles  of  marketing' with^  groups  of  young  people 
who  will  become  dairy  leaders  of  tomorrow. 

(c)  E::amine  the  concept  of  parity  (and  pa!rity  equivalent)  and  the 
price  relationship  between  various  manufactured  dairy  products. 

(d)  Analyze  the  nature  and  degree  of  competition  among  milk  producers 
for  a  limited  market^  both  locally  and  nationally. 

(e)  Examine  the  factors  in  the  marketing  of  milk  that  s.t  times  lead 
to  civil  strife  but  which  are  not  present  in  the  marketing  of  most 
other  agricultural  commodities. 

Increased  Emphasis  on  the  Interpretation  of  Current  Developments  so 
That  'dn  Understanding  of  the  Reasons  Behind  These  Happenings  Can  Help 
Those  Affected  in  Making  Decision  in  Adjusting  to  the  New  Situations 

(a)  Application  of  outlook  information. 

(b)  The  economics  of  dispensers,  vending  machines,  .bulk  farm  tanks, 
multiple  containers,  and  similar  teclinological  developments o 
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(c)  Consideration  of  soverm-jental  actions,,  local^  State^  and  Federal 
that  bring  aboiit  situations  that  affect  marketing  procedures  and 
cause  considerable  concern  particularly  among  producers^  for  example^, 
a  requirement  that  after  a  given  date  producers  cannot  market  mill: 
in  a  certain  area  or  market  unless  it  is  from  brucellosis  free  cows; 
changes  in  or  discontinuance  of  State  milk  conti-ol;  or  a  change  in 
the  price  support  level. 

3.     Increased  Emphassis  on  the  Application  of  Technology 

(a)  The  short-time  process  for  making  cheddar  cheese. 

(b)  Recent  development  in  waste  disposal. 

(c)  Problems  associated  with  assembly  and  receiving  of  millc,  sanita- 
tion^ weigliing  and  testing^  plant  arrangement,  efficiency  of  operation, 
and  such  factors. 

(d)  Recent  research  on  improving  the  handling,  ouality  maintenance, 
and  m.erchandising  of  milk  and  dairy  products  in  retail  food  stores. 

^ "    Further  E:rpansion  of  Consumer  Information  About  Milk  and  Its  Products 

(a)  Different  forms  of  m.illc  and  kinds  of  dairy  products,  as  well  as 
suggestions  for  handling  and  using. 

(b)  Relative  food  costs  and  using  milli  in  the  diet--including  reducing 
diets . 

C.     STATE  DEPARTtBTS  OF  AGRICULTURE 

1.     Sei-^ice  VJork  AI^IS-SDA 

During  the  past  year  20  State  Departments  of  Agriculture  carried  on 
marketing  service  activities  pertaining  to  dairy  products.    The  work 
centered  around  (l)  improving  and  maintaining  product  quality  and  ex- 
panding market  outlets,  (2)  te clinical  assistance  in  improving  market- 
ing facilities  and  equipment,  and  (3)  the  collection  and  dissemination 
of  local  and  nearb^''  market  information  and  other  basic  data. 

(a)  Improving  and  Ilaintaining  Product  Q,uality  and  B:rpanding  L'arket 
Outlets 

Marketing  services  bearing  on  improvement  and  maintenance  of  dair;^;" 
product  quality  were  provided  by  State  Depts.  of  Agr.  in  Alaska, 
Colorado,  Indiana,  Kansas,  Louisiana,  Minnesota,  Mississippi,  Missouri, 
Montana,  North  Dakota,  Wisconsin,  ■lyoming,  and  Vemont.    Dem.onst  rat  ions 
and  assistance  were  given  to  producers,  plant  managers  and  other  plant 
employees,  dealers,  and  retailers  in  the  determination  of  causes  of 
poor  quality  and  in  proper  methods  of  handling  dairy  products  to. 
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within  and  from  the  plant,  in  storage  and  at  the  retail  store  to 
insure  quality  maintenance  tbrou.ghout  the  distribution  system.  In 
addition,  proper  methods  of  grading  and  classifying  mj-ll£,  cream, 
butter  and  cheese  according  to  established  standards  vere  demonstrated 
to  plant  employees.    Special.,  programs  to  improve  and  i/iden  the  distri- 
bution of  dairy  products  were  conducted  in  Illinois,  Indiana,  Louisiana, 
Maine,  Minnesota,  North  Carolj.na,  Washington,  and  Wisconsin. 

In  cooperation  with  the  Denver  Milk  Producers  Association  and  the 
Dairy  Dept«  of  Colo.  A  &  M  College,  the  Colo.  Dept.  of  Agr.  continued 
its  program  of  assistance  to  producers  and  milk  plants  in  improving 
the  quality  of  milk  and  milk  products.    Two  flavor  suveys  on  milk 
and  ice  cream  revealed  a  serious  off-flavor  and  off -odor  condition 
of  milk  produced  on  a  number  of  fams  in  the  Denver  mill^shed  and  mi'ik: 
plant  practices  which  tended  to  peipetuate  the  quality  problem.  To 
bring  about  corrective  measures  on  dairy  farms,  specialists  continued 
the  program  of  assistance  to  individual  producers  in  identifying  quality 
problems  and  in  effecting  solutions  to  the  problems.    Fieldmen  from 
the  dairy  plants  were  trained  in  quality  improvement  procedures  so 
that  the  benefits  of  the  program  could  be  e:cpanded  and  placed  on  a 
continuing  basis.    VJork  was  conducted  mth  l8  of  the  mi  lie  plants 
serving  Denver  on  problems  of  qualit^^  control  in  their  plants.  One 
phase  of  this  work  was  to  train  men  at  the  mill:  receiving  platforms 
in  quality  determination  to  prevent  milk  of  unacceptable  quality  from 
entering  the  plants.    These  plants  had  been  following  the  practice  of 
accepting  poor-quality  mill:,  which  they  diverted  into  milk  products. 
Since  the  establishment  of  quality  control  at  the  receiving  platform 
would  give  rise  immediately  to  the  problem  of  rejected  milk,  assistance 
was  given  the  Health  Department  in  developing  regulations  to  control 
the  transfer  of  rejected  milk  to  other  plants  in  the  area^    Ti/o  of  the 
plants  are  in  the  process  of  developing  a  plan  to  include  flavor  as 
one  of  the  price-determining  factors  for  milk  received  from  producers. 
If  successful,  this  plan  probably  would  spread  to  other  p3.ants  and 
would  provide  an  incentive  for  production  of  quality  milkc  Progress 
in  conducting  this  program  to  date  has  revealed  a  number  of  problem 
areas  and  an  urgent  need  for  programs  to:  (a)  Bring  about  mastitis 
control  in  Colorado,  (b)  develop  a  uniform  flavor- improvement  procedure, 
a,nd  (c)  improve  some  industry  practices  which  now  tend  to  discourage 
quality  improvement. 

The  Minnesota  mobile  bacteriological  laborator;^?'  was  utilized  again 
last  year  in  the  program  of  aiding  manufacturing  plants  to  locate  and 
correct  conditions  causing  quality  deterioration  in  milk  and  dairy 
products.    Samples  are  drairn  of  incoming  raw  milk  and  of  various  manu- 
factured dairy  products  at  several  points  in  the  processing  line  and 
submitted  to  the  mobile  laboratory  for  analysis.    The  results  of  the 
analysis  are  reported  back  to  the  plants  for  any  necessary  corrective 
action.    The  improved  quality  of  dairy  products  brought  about  by  this 
prograiii  and  other  efforts  has  made  it  possible  for  Minnesota  dairy 
plants  to  compete  more  effectively  for  out-of -State  markets — an, important 
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consideration  since  8o  percent  of  the  total  volume  of  dairy  products 
moves  to  other  States  as  fluid  mill^^  butter^  cheese  and  dry  m±Jl\ 
poi-rder»    The  program  of  encouraging  the  installation  of  millc  vending 
machines  in  manufacturing  plants,  large  offices  and  hus  and  railroad 
terminals  in  the  Ttfin  City  area  and  Duluth  \ms  continued ,    Under  the 
stimulus  of  the  program  vending  machine  companies  have  established 
about  600  machines  in  the  T\^±n  Cities  and  nearly  100  machines  in 
Duluth.    Assistance  uas  provided  in  extending  the  School  Milli  Program 
to  schools  in  the  small  toirns  of  the  State  by  arranging  meetings 
■between  school  officials  and  dairy  plant  operators. 

Missouri  is  sujrveyihg  the  dair;^^  plants  in  the  State  uith  respect  to 
quality  problems  c    The  re  suite  of  this  survey  are  to  form  the  basis 
for  development  of  a  quality  improvement  program. 

In  Mississippi^^  considerable  reduction  has  been  achieved  in  the 
quantity  of  miUi  rejected  by  dairy  plants  through  b.  quality-main'- 
tenance  program  at  the  product  level  (coop.  Ext.  Service).  Nearly 
600  producers  delivering  milk,  of  poor  quality  to  h  fluid  mill-i  and  k 
manufacturing  plants  were  visited  and  given  advice  and  assistance  in  ' 
the  proper  handling  of  millc  and  in  installing  the  equipment  required 
to  maintain  quality  o     ■      .  ■••  - 

I'lbntana  continued  to  assist  processors,  wholesalers,  and  retailers 
in  improving  the  methods  of  handling  and  in  maintaining  the  quality 
of  dairy  products.     Several  times  dujring  the  year  scorings  were  made 
of  butter, ice  cream,  and  cottage  cheese  samples  from  each  manufactur- 
ing plants    District  meetings  were  held  with  plant  personnel  to  dis- 
cuss these  scorings  and  the  improvements  that  processors  might  make 
in  plant  operations  and  equipment  to  maintain  quality  more  effectively. 
In  addition,  a  large  number  of  retail  stores  were  visited  to  appraise 
the  adequacy  of  the  refrigeration  facilities  available  for  storing  and 
displaying  dairy  products  and  to  suggest  improvements  in  handling 
methods  to  store  managers,. 

Ver;^''  intensive  quality  in]provement  services  are  being  provided  by 
•  Jisconsin  in  certain  counties.    During  the  period  the  prograci  has 
operated  in  Sheboygan  County,  the  proportion  of  rnlHz  delivered  to 
dairy  plants  falling  into  the  top  grade,  'according  to  the  sediment 
test,  increased  from  I9  percent  in  1951  to'  3^1-  percent  in  1955 •  The 
program  to  improve  the  quality  of  butter  has  had  significant  results. 
In  1951j  when  an  e:cpanded  program  (coop,  Unio  'Jis.)  for  butter  quality 
improvement  was  initiated  about  kl  percent  of  the  butter  produced  in 
the  State  graded  Wisconsin  A  and  AA.    By  1955^  this  percentage  had 
increased  to  nearly  59  percent.    Over  this  same  span,  the  percentage 
of  Uisconsin  undergrade  (scoring  89  or  less)  dropped  from  37  percent 
to  7  percent «    Also  continued  was  the  aggressive  market  e:cpansion  pro- 
gram for  dairy  products o    For  cheese,  major  emphasis  was  placed  on 
"Cheese  Week"  campaigns  in  out-of -State  markets.    This  past  year  such 
campaigns  were  conducted  in  21  cities  as  compared  to  10  cities  during 


the  preceding  year«    In  these  carapaigns^  Wisconsin  assists  whole- 
salers and  retailers  in  planning  and  conducting  publicity  prograirxS 
through  the  various  media,  trains  demonstrators  for  in-store  promotion, 
and  conducts  demonstrations  of  th.e  kinds  and  uses  of  cheese  in  meal 
planning  before  hj.gh  school  and  co3.1ege  cooking  classes,  food  editors, 
and  television  audiences.    Wisconsin  also  staged  cheese  e^diibits  at  a 
nmiber  of  fairs  and  conventions  outside  the  State,    Intensive  promo- 
tional activities,  including  June  Dairy  Month  and  the  October  Cheese 
Festival,  were  carried  out  within  the  State  in  cooperation  with  the 
Amer.  Dairy  Assn.  of  \l±s.    A  survey  of  21  retcdl  food  chains  and 
independent  wholesale  grocers  revealed  an  average  increase  of  l6  per- 
cent in  cheese  sales  during  October  1955  over  October  195^!-- 

Purdue  University  continued  its  program  design^ed  to  promote  correct 
grading  of  milk  and  cream  purchased  by  plants,  advance  the  use  of 
uniform  grades  and  standards  by  dairy  plants,  and  generally  tmprove 
the  quality  of  dairy  products  produced  in  Indiana.    Cooperating  in 
this  project  are  71  milk,  plants  and  28  butter  plcjits  which  h^andle 
approximately  $5  percent  of  the  millc  and  85  percent  of  the  churn 
cream  sold  at  wholesale  from  Indiana  farms,    A  total  of  JIO  surveys 
of  milk  grading  procedures  and  39^  on  creara  grading  were  made  in  the 
field  during  the  year,    A  series  of  8  milk  graders^  and  11  cream 
graders*  schools  were  heD.d  over,  the  State.    At  these  schools  nearly 
700  approved  graders,  fieldmen,  haulers  and  milk  sanitarians  received 
instruction  on  milk  and  cream  grades,  grading  methods  and  everyday- 
problems  with  which  graders  are  commonly  confronted, 

Vermont  (coop.  Vermont  Dairy  Industry  Commission)  instituted  a  mxarket- 
ing  service  program  to  assist  producers  and  milk  plants  in  overcoming 
milli  quality  problems  resulting  from  the  presence  of  off- flavors  and 
off -odors.    Although  this  program  has  been  in  effect  for  less  than  a 
year,  the  f3.avor  probH.ems  have  been  discussed  mth  plant  personnel 
at  all  but  k  of  Vermont's  83  plants  shipping  to  out-of -State  markets. 
Assistance  has  been  given  plant  technicians  in  testing  for  flavor  and 
fieldmen  in  proper  follow-up  procedures  to  detect  and  correct  conditions 
on  dairy  farms  responsible  for  off-flavors  and  off -odors.  Producers 
samples  of  millc  retailed  in  Vermont  were  collected  regularly  by  State 
inspectors,  tested  for  flavor  and  in  cases  where  the  tests  reveal  a 
flavor  problem  a  report  made  to  the  distributor  handling  the  particu- 
lar producer's  mill?:,    A  follow-up  to  determine  what  action  the  dis- 
tributor talces  \7ith  respect  to  the  problem  is  made. 

(b)  Technical  Assistance  in  Improving  Marketing  Facilities  and  Equipment 

Technical  assistance  in  improving  marketing  facilities  and  equipment  I 
was  provided  by  the  State  Depts.  of  Agr,  in  Colorado,  Indiana,  Kansas,  " 
Louisiana,  Minnesota,  Mississippi,  Montana,  North  Dakota,  Wisconsin, 
and  Wyoming.    Further  expansion  of  these  activities  is  planned  in  a 
number  of  these  States  and  in  other  States  in  the  matched  fund  program. 
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At  Purdue  University^  an  interdepartmental  comnittee  was  ejjtablished 
to  develop  and  make  recommendations  conceming  the  installation  and 
use  of  farm  buJ.k  millc  tanlis..    This  committee^  which  includes  repre- 
sentatives from  the  Indiana  State  Board  of  Health,  issued  diiring  the 
year  a  20-page  publication  on  this  subject.    There  are  about  l_y^4-00 
bullc  tank  installations  in  Indiana  and  as  a  result  of  this  change  in 
milk  ma^rketing  nev  problems  in  m-iHv  grading  and  handling  have  developed. 

In  Louisiana^  continued  assistance  to  dairy,  plants  in  improving  plant 
efficiency  and  in  reducing  the  cost  of  making  deliveries  is  provided. 

The  number  of  dairy  plants  in  VJisconsin  continued  to  decline  as  many 
smaller  plants  are  liquidated  and  consolidations  take  place.  Tech- 
nical assistance  has  been  provided  in  the  reorganization^  location^ 
and  financing  of  new  multiple  purpose  plants  to  replace  the  smaller 
inefficient  units o    The  Departments  of  Agriculture  in  Montana  and 
Mj.nnesota  have  provided  a  somewhat  similB,r  service  to  dairy  plants 
in  those  States, 

(c)  Collection  and  Dissemination  of  Local  and  Nearby  Market 
Infomation  and  Other  Basic  Data 

Producers;,  handlers^  and  processors  have  requested  data  on  basic 
production  and  consianption  trends  and  on  current  marketing  develop- 
ments in  order  to  plan  effective  marketing  programs.    Important  types 
of  information  requ.ired  are  trends  and  current  data  with  respect  to 
dairy  cattle  niznbers^  milli  production,  storage  holdings^,  changes  in 
consumer  demand,  the  competitive  situation  in  market,  and  prices. 
Basic  data  and  information  relating  to  these  items  were  collected, 
analyzed,  and  reported  to  producers  and  marketing  a.gencies  in  Alaska, 
Iowa,  Indiana,  Louisiana,  Minnesota,  ITew  Jersey,  New  York,  South 
Dakota,  West  Virginia,  and  ■Jisconsin. 

Iowa  continued  background  work  in  integrating  available  information 
relating  to  milli  production  and  marketing  patterns  inihe  State.  Data 
on  feed  fed  dair;*?-  animals,  utilization  and  prices  for  dairy  products 
are  being  readied  for  inclusion  in  a  forthcoming  publication,, 

Uest  Virginia  inaug-arated  a  monthly  dairy  news  report  carrying  such 
items  of  interest  to  dairymen  and  dairy  plants  as  monthly  milk  pro- 
duction, prices  received  for  mill^,  and  prices  paid  for  dairy  feeds. 
This  report  is  disseminated  to  a  mailing  list  of  about  1, 500  producers 
and  plants  and  is  reproduced  in  part  in  most  newspapers  of  the  State. 

Wisconsin  has  been  issuing  a  report  of  this  nature  for  several  years » 
The  Wisconsin  publication,  however,  reports  milk  prices  on  both  an 
actual  and  3»5  percent  butterfat  basis  to  enable  producers  and  handlers 
to  readily  compare  retujrns  for  millv  sold  for  various  uses. 


The  Neir  Jersey  Crop  Reporting  Service  issued  a  specia3.  dairy  release 
providing  (l)  monthly  data  on  rnill^  production;  (2)  estimates  of  milli 
cow  numbers,  average  production  per  cow,  and  total  milli  production 
"by  counties  in  195^!-;  (3)  trends  in  milL^  prices  at  wholesale  and  retail 
and  (^i)  cash  receipts  from  dairy  products. 


PROPOSALS 
for 

coi«;ttee  consideration 


Expand  service  work  conducted  by  Stabe  Department  of  Agriculture,'  or 
other  appropriate  State  agency,  with  eiirphasis  on  programs  tos 

(a)  Improve  and  maintain  the  quality  of  dairy  products  through  develop 
ment  and  adoption  of  better  handling  m^ethods  at  all  levels  of  distri- 
bution and  the  adoption  of  proper  methods  of  grading  and  classifying 
millc,  butter^,  cream,  and  cheese  according  to  established  standards. 

(b)  Improve  existing  facilities  and  the  design  and  location  of  new 
facilities^  such  as  country  processing  pi  ants    and  advise  marketing 
agencies  with  respect  to  the  kinds  of  handling  equipment  an.d  methods 
best  suited  to  their  operations. 

(c)  Widen  market  outlets  and  move  seasonal  surpluses  by  providing 
producers  and  marketing  agencies  vrith  complete  information  on  the 
location  of  surplus  and  deficit  areas;  and  by  providing  promotional 
assistance^ 


